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SUMMARY 


PURPOSE OF SURVEY 


The purpose of the Home Interview Travel Characteristics survey 

was to collect information pertaining to the travel habits of the 
population of the Regional Municipality of Hamilton-Wentworth and | 
immediate adjacent urban areas. This data is necessary within the | 


analytical framework of the Transportation Substudy of the Official 


Plan. 


Pigure I is a flow diagram of the major activities to be carried om 
within the Transportation Substudy. The group-cf activities ciacss 
ified as inventory includes the calibration of travel forecasting 

models. The models are a set of computerized mathematical equatiog 
relating travel demand to development and land use parameters. Det 
information is required from the survey concerning the travel chara 


cteristics of persons and households within the RegGlOn in Opdeue.. 


Canty OWL gthe Ca 1 braAtton process. 


SURVEY DESIGN 
Figure II is a flow diagram of all activities associated directly 


to the Home Interview Travel Characteristics Survey. The study 


area was decided on in the design of the Transportation Substudy 
and includes the Regional Municipality of Hamilton-Wentworth and th 
Cie yes Burlington. The geographic zones used in the survey for a 

base of data collection utilized the same boundaries as were develal 


oped for the TARMS study. There was some adjustment in the zonal 


numbering System for this survey. 


The survey questionaire was designed to collect Only that informata 


necessary for the validation and calibration of parameters in the 


traffic forecasting models. The traffic forecast models are design 
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FIGURE L: O.D. SURVEY ACTIVITIES 
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to project major travel corridor démands in terme Ot person tripe 
for P.M. peak hour conditions and require a minimum amount of data 
on travel habits from each survey sample. The survey was also 
designed in such a nammer that it required -the smallest eesatnie 


sample of the total study area population. 


The survey information was collected using the telephone where 
possible. A standard survey methodology was utilized collecving 
information on all trips made by members of the sample household 
m years Of age or older) for a 24 hour period. The survey was 
scheduled to collect the information over a four month period from 
september to December 1974 with an equal sampling Of trAvél on the 


five week days. 


The survey sample wae Setectea so that it represented a one percent 
ne 
Eample of all households in the Study Area. The sample selection 
was distributed pooeraenicei re in proportion to the geographic 
distribution of the total population within the study area. The 
source of the sample selection was the local assessment files of the 
municipalities and townships within the study area The selection 
basis was address, Table 1 shows the number of survey sample house-- 
holds by municipalities at different points in the survey. Tele- 
phone numbers for sample households were found by Uhtlizing® various 


telephone directories. All samples for which a telephone number 


could not be found were scheduled to be interviewed in person. 


Each sample household was notified by mail one week previous to a 
whedulea interview. The notification explained the purpose of the 
Survey, when and how the household would be contacted and the type 
Of questions that would be asked. In addition the survey recieved 


some planned publicity from local newspapers, radio and television. 


TABLE 1 


SAMPLE DISTRIBUTION BY MUNICIPALITY 


MUNICIPALITY NO. OF SAMPLES NO. OF SAMPLES § SAMPLES AFTER 
SELECTED ___ COMPLETED EDITING 

ANCASTER 34 33 32 
BURLINGTON 285 247 247 
DUNDAS 53 51 51. 
FLAMBOROUGH 68 59 | 58 
GLANBROOK 25 | 22 19 
HAMILTON 1,084 924 922. 
STONEY CREEK 85 74 a0 


a a RS SS SA RT ES SDP IRE 2 A PE BBE EEE EEE SEE I I PRT LO 
TOTAL 1,634 1,410 | 1,402 

Five temporary staff members were hired to conduct the interviews 
and to code the information.: A permanent staff member coordinated 
the survey operations and performed quality control checks on the | 


survey data and coding, on a continuing basis. 


The information obtained from each sample household was coded in 
such a manner that it could be analysed with the aid of an electronic 
computer. The coding of geographic locations utilized existing street 


indexes developed for Wentworth County and the City of Hamilton. 


The survey was very well recieved by the public. Of the 1634 sample 
households scheduled for interviews 1410 cooperated in completing 

the questionaires. This gave a completion rate of 86% which was 
much better than originally anticipated. Of the 224 sample house- 
holds that did not complete the questionaire only 116 refused with 


no reason or justification. 


vi 


The analysis of the survey data was done on the Ministry of Trans- 
portation and Communication's computer facilities at Downsview 
Ontario utilizing computer programs designed specifically for anal- 
ySing survey data. The staff at M.T.C. were most cooperative in 
aiding eae Survey analysis. The analysis of the aA ao sed 
some editing and manipulation of the survey information to put it 
in a usable form. Data summaries were compiled from the survey 
data to check for biases in the survey sample and other summaries 
were compiled to provide the information necessary for validating 


and calibrating the traffic forecasting model. 


SURVEY RESULTS 

The final survey data after editing procedures contained records on 
1402 Penson eas: wil th a total population of 4435 of whom 4133 were 

Bp years of age or over, and therefore reported their trip making 
activities There was a total of 10216 distinct survey records con- 
Boning Geta on a total of 8768 person trips. A cross reference 
Preeche survey data summaries with similar summaries from the 1971 
Canada Census for the Hamilton area pointed out only minor biases 


in the survey sample. 


HOUSEHOLD TRAVEL 


mecording to the survey the average household in the study area 
meso 1.2 automobiles for its use with over 50% of the households 
having one automobile and 18% of the sample households having 

zero automobiles. The average household generated 6.25 person trips 
Over a twenty-four hour period on a week day. Thirty-five percent 
of the sample population over 5 years of age made no trips other 


than walk trips. Thirteen percent of the sample households generated 


no trips other than walk trips. 


TAB IGE de 


TRAVEL SURVEY INFORMATION SUMMARY 


ITEM 

Number of Households 

Pail. WHE, 4ero0.A8bOs 

He Ge With Zeno Trips 
Autos 

Population (Total) 
Population (5+ YRS) 

Full Time Employees 
Licenced Drivers 

Persons Ween Zero, Trips 
Toval Person ris 

VenveLe Driver Trips 
APechoisolieN Uguwel= 

Persons/H. H. 

Employees/H. H. 

Autos/H. H. 

Person fri ps7 ior 

Vehicle Trips/H. H. 

Percent H. H. With Zero Autos 
Percent HoH, Wien Zero Tris 
Pabour (Par ticipation pate 
AUEOS7 Person (Total) 

Person Trips/Persan (Total) 


Vehicle Trips/Per:jon (Total) 


INFORMATION 


1,402 


Let 
tind Gee 
0.40 


0538 


a 


Table II gives a general summary of the travel data obtained from 


the survey. 


mTRAVEL BY TIME OF DAY 


Figure III shows the person travel by time of day. The morning 

feo. Nour, occurs between 8:00 and 9:00 a.m. and the afternoon peak 
meee OCCUrSs between 4:30. and -5S:30.p-ms "The PrM. ‘peak hour contains 
approximately 11 percent of the 24 hour person trips and the morn- 
ing peak hour contains less than 10 percent of the 24 hour travel. 
Analysis of travel by time of day shows that the shift operations 

at the industrial and manufacturing plants have little impact on the 


amount of travel that occurs during the peak hours. 


TRAVEL BY PURPOSE 

Pele TIT gives a summary of person travel by purpose. In the 24 
hour period nearly 84 percent Of person trips either start or end 
Meethne home. In the P.M. peak hour this increased to 86 percent 

Bf all trips. Home based work trips account for 32 percent of all 
person travel that occurrs on an average week day, WoiLle.#t accounts 
for over 50 percent of all travel occurring in the P.M. peak hour. 
Mhis suggests that 50 percent of the travel eceurring ah the peat ~ 
demand periods is essential work to home or home to work travel 

and that the other 50 percent is not all essential trips. This 

faata shows that it is important to model all home based travel 

when simulating travel demand. The survey data shows that home based 
school trips account for a significant amount of travel but that very 


few occur during the peak period of travel demand. 
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TABLE L570 


TRIP PURPOSE SUMMARY 


PURPOSE 


TOTAL PERSON TRIPS 
HOME BASED TRIPS 
?.B. WORK 


feo. SHOPPING 
PERSONAL BUSINESS 


H.B. SOCIAL RECREATION 
AND OTHER 


fi.D. SCHOOL 


NON-HOME BASED 


PERCENTAGE 
24 Hour 


LOO 20 


PRLS 


P.M. Peak HOux 


100. 0 
COs et 


50.0 


tow? 


14.8 
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TRIP GENERATION EQUATIONS 

Trip generation equations have been developed for P.M. peak hour 
travel for home based work trips and for home based trips other . 
than work trips. The trip production equations were developed as 
rates per household and per person and were developed for each of 
five different residential density categories. The trip rates at 


the non home end of trips were established in terms of land use 


indicators at these destinations. 


The analysis gives an average of 0.142 home based work trips per 
Person occurring during the P.M” peak hour. This trip production 
rate increased with increasing residential density, Tabi eany. 
gives the trip generation rates for home based WOrFk trips as: est= 
ablished from the survey data. 

TABLE IV 


P.M. PEAK HOUR-HOME BASED WORK TRIP GENERATION RATES 
SNE IOI 


PRODUCTIONS 
INDEPENDENT VARIABLES 
POPULATION PER ACRE POPULATION 
Oe LOO C27 0.219 
JOR 20.0 Ca 06 186 
ZOne 3070 C=O, 139 
2 8 eb 40.0 Coe O aa 
40.0 Cx 0.188 
ATTRACTIONS 
MANUFACTURE INDEPENDENT VARIABLES 
EMPLOYMENT & WHOLESALE RETAIL SERVICE 
PER ACRE EMPLOY. EMPLOY, & OTHER EMPLOY. 
O.1- 4.0 Oe33.0 0.309 0.309 
4 dia 020 0.318 0.308 0.308 
1021=30'.0 Oi 3:07, One 72 Or sia 
3030 O,343 05218 0.405 


ae) 


> ele 


mie ahabyeic also produced P-M- peak hour trip generation equations 
for home based trips for purposes other than work. This teaver 
consisted mainly of shopping, social and recreation with a smal 
amount: of school trips. The average voroduction rate for ChLs 
combined trip purpose during the P.M. peak hour De ©2292, bebe Der 
household. The trip rate for this purpose diminishes as the resid- 
ential density increases. Table V gives the trip generation rate 


her this purpose. 


TABLE V 
OTHER HOME BASED TRIPS 


PRODUCTION RATES 


RESIDENTIAL DENSITY TRIP PRODUCTION RATE PER HOUSEHOLD 
(POPULATION/ACRE) fp. ceo ee a dE a 
Gea yro 10.0 4.283 C2370 
Hoe. 6420. 0 2.960 0.288 
pol to) 30.0 2 SAAS Ona 
Poel to 40.0 D032 O.176 
40.0 e275 Oe 
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LAND USE AS A TRIP ATTRACTOR 
TAND USE AT DESTINATION PERCENT OF TOTAL TRIPS 
See eS 
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TRIP LENGTH FREQUENCY 


jue distance or time a person is Willing to travel,oOnu has ito travel 
for a particular purpose is an important input in modelling travel 


demand. The survey data was used to Caleuliare ene. trip: Vength are= 
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quency for Sach trip purpose. Pigure IV shows the Grip dengin 
frequency for home based work trips. The majority of people traval 
between 5 and 25 minutes for this purpose with the average travel 
time being 15.5 minutes. When the travel forecast model is used 

to simulate base year travel demand it should produce exactly the 
same trip length frequency. Figure Vv shows the trip length frequ- 
ency for other home based trips. The majority of travel is between 
2 and 13 minutes with the average travel time equal to 11.4 


minutes. 


DIRECTIONAL SPLIT 

It is necessary to have a-measure of the directional Split of \ouaveu 
demand to fully understand the requirements for transportation fae— 
Dhities | burang whe pM. peak hour the majority of travel consists 
of home based trips with either the trip origin or the trip destin- 
ation at the residential location of the trip maker. the 'traves 
destined to the home end accounts for 827% of all home based travel 
during the P.M. peak with only 18% originating at the home end. 

The simulation models require directicnal split factors to modify 
trip matrices and simulate the actual direction of travel. For 
home based trips other than for the purpose of work 61 percent 

Of (che travel issdestinated to the residential location during the 


the peak hour. For home based work 94% are destined to the residentia 
Location: 


EXPANSION FACTOR 
The traffic forecast models simulate from trip generation equations 
Only home based travel in the p.m. peak hour. This home based travel 
accounts for only 86% of all travel in P.M. peak hours. To allow 

for non home based trips, simulated travel will be increased by 


| 


} 


a 
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3.8 CAR OCCUPANCY 

jae Survey data shows that 49 percent of the population has a 
Geivers lieence and are dble to drive an auto. Sixty percent of 
a eeevelis done by auto drivers, SA, further investigation shows 
ENaE SENS average Gar occupancy isyi.413 persons per auto over the 
24 hour period. The car occupancy during the P.M. peak hour drops 
eo 1.304 persons per auto: Travel for purposes of home based work 
shows a further drop in the car occupancy rate to 1.063 persons 


Per aAuco. 


#.9 MODAL SPLIT 
Figure VI shows the percent of person travel by the various travel 
modes for both the 24 hour period and the P.M. peak hour period. 
Public transit carries less than 12% of all person travel while 
over 60% of the person travel is done by auto drivers. The 
percentage of auto drivers increases to 65% during the peak travel 
demand. The transit ridership is made up of 88% captive riders 
(riders who do not have an auto available inwhich to make the trip.) 
In the P.M. hour 60% of the transit travel consists of home based 


Werle cr LoS. 


4. CHANGES iN DRAVEL CHARACTERISTICS 
Py comparing the survey results to information established in previous 
Studies tt is possible to obtain an estimate of changes in travel 
characteristics over time. Comparison of data summaries with similar 
summaries obtained from the Toronto Area Regional Model Study (TARMS) 
makes it possible to estimate changes in travel characteristics betw- 


een geographic locations. 


FIGURE ME : 1974 CHARACTERISTICS SURVEY 
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The most obvious difference between the TARMS data and this is the 
variation of the importance of trip purposes. TARMS shows the home 
eee eo wor trap to account for 43% of All travel over a 24 hour per- 
lod on an average week day and 71% of the P.M. peak hour travel, 
while this survey gives figures of 32 and 5l percent respectively. 


mrs diererence in travel composition requires differences im the 


travel forecasting model. Comparison showed a strong similarity 
between the trip generation rates for home based work trips 

between the two studies for both the 24 hour period and the 

P.M. peak hour period. The similarities were strong enough to 
suggest that the home based work trip generation equations developed 
in TARMS could be applied to the Hamilton-Wentworth area with only 

a small loss in accuracy. However this survey developed a separate 
set of equations for use which vary slightly from the TARMS equations. 
Needless to say modal split relationships developed in TARMS do not 
apply satisfactorily in Hamilton-Wentworth because of the dominance 


Se Toronto in the TARMS study. 


Comparison of the survey summaries to survey data from the 1961 
Hamilton Area Transportation Study (HATS) showed only minor changes 
pietravel characteristics. The trip generation rate has eee 
Slightly but the trip purpose composition has remained me laliadly: 

stable through time. Trip generation equations developed by HATS 
were of an awkward form and could not be compared easily wren 
equations established by this survey. The form of the trip generation 
relationships from HATS was undesirable for use in this study. 
Comparison of travel by mode shows a decrease in transit PASE Stas 

and an increase in car drivers. There has been a Significant there 


ease in car ownership over the 13 years between Surveys . 
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CHAPTER I 
INTRODUCTION 


1.1 BACKGROUND 

The Official Plan process for the Regional Municipality of 
Hamilton--Wentworth requires an assessment of the future needs for 
transportation facilities within the Region as well as an asse- 
ssment Of proposed development concepts in terms of transportation 
impacts. The Transportation Sub-study of the Official Plan has 
set up an analytical framework of procedures to aid in these 
assessments. 

Piguresi.,1S. a flow diagram of majorsactivitiessto,be.car— 
ried out within the Transportation Sub-study. The group of act- 
ivities classified as inventory includes the calibration of trav- 
el forecasting models. To achieve this calibration, detailed 
information is required concerning the travel characteristics of 
households within the Region. 

The travel characteristics origin-destination survey was 
designed as part of the Transportation Sub-study to obtain basic 
information on travel demand within the Region. The survey 
was designed and conducted by the staff of the Planning and Dev- 
elopment Department of the Regional Government of Hamilton-Went- 
worth in the months of September through December, 1974. Fin- 
ancial assistance was provided by the Ontario Ministry of Trans- 
portation and Communications in the form of a 75% subsidy. dietehe 
nical analysis of the survey information was conducted by Reg- 
ional Planning Department staff with the aid of computer facili- 
ties, programs and technical assistance supplied by the Municipal 


Planning Branch of the Ministry of Transportation and Communications 


FIGURE 1.1: THE TRANSPORTATION SUB- STUDY 
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of the Province of Ontario. 


1.2 PURPOSE 


The overall purpose of the origin-destination survey is to 
collect date pertaining to the travel characteristics of the 
area peoe ation. This information was then analysed relative to 
the land use and socioeconomic data for the area in order to 
determine the form of the parameters to be used in models for 
forecasting the future transportation demands in the Region. 

The design of the travel forecasting procedures and the 
availability of information from other sources have had a major 
impact on the design of the origin-destination survey. Specific 
factors that affect this survey include the following: 

1. The traffic modelling procedures are designed to forecast 
large corridor traffic volumes which are used in strategy 
policy planning. 

2. The traffic forecasting models are designed to predict peak 
hour travel demand only. 

3. The basic form of the necessary trip generation equations is 
available from the TARMS study which was conducted over a 
large study area including Hamilton-Wentworth. These equa- 
tions should only need to be validated, and if necessary re- 
Calibrated for use in this Study. 

eat) OUTPUT REQUIREMENTS 
The output from the analysis of the 0.D. Survey is used as 

input to the travel forecasting model validation and calibration 

procedure. Figure 1.2 outlines this procedure and specifies the 


input necessary from the travel characteristics survey. The major 


components of the travel forecasting mocel validation and cali 


bration procedure are as follows: 


lige 


The P.M. peak hour H.B. work trip equations from the i. 2.C. 
(TARMS) study must be validated. The production equations 

are by population density catecory and the attraction equa 
tions are by employment density category. The original TARMS 
equations are listed in Appendix D. 

If the O.D. survey analysis suggests that the TARMS equations 
are unrepresentative of the stucyv area then a new set of equa- 
tions must be developed from the survey data. 

The 0O.D. survey data is used to establish a trip length fre-~- 
quency by trip purpose. These are used as a standard and 

the travel impecance factors of the trip distribution portion 
of the travel forecasting model are varied until the model out- 
puts similar trip length frequencies. This is a major com-~ 
ponent of the model calibration. 

The survey data is used to establish P.M. peak hour Home Rased 
Chip directional Split factors. Thesé factors. are: Wscasto 
invert the matrices of trips originating at the home and te 
achieve a simulation-of trips Starting at or destined to Ae 
home end. 

the ratio Of total person trips in the P.M. peak hour te Tome 
Based trips in the same time span is established from the sur- 
vey output. This factor is applied within the model framework 
to factor up the matrix of peak hour Home Based trips to rep- 
resent all trips within the peak hour. 


The 0.D. matrix of peak hour person trips is assigned to a 


FIGURE |.2: TRAVEL FORECASTING MODEL VALIDATION 
AND CALIBRATION PROCEDURE 


TRAVEL CHARACTERISTICS SURVEY 
TRIP RECORD FILE 


P.M. PK. HR. 
H.B. WORK TRIP 
PROO. & ATTR. 
EQUATIONS 


NO 


VALIDATION 


wo 
BASE YEAR 2 
LAND USE DATA 


ZONAL PK. HR. H.B. 
TRIPS PRODS AND 


DEVELOP 
P.M. PK. HR. 
H.6. WORK TRIP 
PROD. A ATTR. 
RATES 


OTHER #.8. 


| ATTRS. PROD. 8 attr. ! 
1 
ZONESSTONZONEO fab ee ii ©” eee 
TRAVEL TIMES 
ses TRIP DISTRIBUTION 
MODEL 


ONE DIRECTION 
PK. HR. H.B.TRIP 
DISTRIBUTION 


H.B. TRIP LENGTH 
FREQUENCIES 


H.B. WORK TRIP 
LENGTH FREQUENCY 


CALIBRATION 
CHECK 


DIRECTIONAL 


SPLIT FACTORS 
BY PURPOSE 


TWO DIRECTION PK. 
HR. H.B. TRIP 
DISTRIBUTIONS 


FACTOR 
PK. HR. H.B. TRIPS 
TO PK. HR. TOTAL 
TRIPS 


TWO DIRECTION 
PK. HR. TOTAL PERSON 


TRIP DISTRIBUTION 


COMPOSITE 
NETWORK 


TRAFFIC 


ASSIGNMENT MODEL 


PERSON TRIP 
MOVEMENTS BY 
CORRIDOR EXISTING 
GROUNO COUNTS 
PERSON TRIPS 
BY CORRIDOR 


composite network. The simulated volume of person trips 
travelling in specified corridors and crossing specified 
screen lines is compared to ereund counts Of Dersen tri 3s 3 
these corridors and across these screenlines. If the com 
parison is unfavourable then the model parameters for trip 
distribution can ke adjusted. If the comparison continues 
to be unfavourable after a number of interactions the trip 


generation rates would be rechecked. 


CRAPTER 1s 


PURVEL Die (Gn 


2.1 BACKGROUND 

The size of sample and the type of information collected in 
an origin destination survey is dictated by the method used to 
analyse the data, particularly with reaard to trip ceneration 
analysis. The standard trip ceneration technique employing re- 
gression analysis on survey data aqqreaated to the traffic zone 
level requires a 6 percent sample of households within the area. 
By employing an analysis technicue that utilizes each survey sam- 


ple as input rather than a zonal agaregate of samples, the size of 


ia 


the survey sample can be reduced to less than 1 percent of the 
households in the study area. aa For the Vamilton-Ventworth study 
area this means a sample of less than 1,500 households will be suf- 
ercient . 


The cost and time requirements of the small 


“a 


ample approach 
are significantly less than the standard survey approach. The 
large scale O.D. survey would not have been possible cue to the 
Restrictions of the Official Flan budceting and scheduling. 

The information collected from each sample household was linm-- 
ited to that necessary to meet the output recuirements specified 
a chapter one, and that necessary to analyse the statistical 
representations of the sample. It was decided that a standard tel- 
ephone method of interviewing the sample household would he emploved. 
Questions were asked regarding basic characteristics of the house- 


mola and all .household members over the age of. ive years... in- addi- 


fien to questions about all-trips made by members of the household 


over a 24 hour period. The interviews were scheduled so that they 
represented ecnally the five weekdays. 

Figure 2.1 1s a flow c@iagram of scheduled activities within 
_ 3 framework of the Travel Characteristics Survey. The flow 
diagram covers the activities to the end of the analysis stage 
of the survey data. 

2.2 STUDY AREA AND INTERNAL ZONING 

The boundaries of the study area were decided upon during the 
design of the Transportation Sub-study. The study area includes 
the Regional Municipality of Hamilton-Wentworth and the city of 
Burlington. Burlington was included because of the strong trans- 
portation interaction between the cities of Eamilton and Burlingtong 
This interaction can best be accounted for by including Burlington 
in the modelling exercise when forecasting internal trips. 

The geographic zones used in the O.D. survey are the same as 
those developed for the study area for the TARMS study. The zone 
numbering system was adjusted for convenience of use during this 
study. The study area and the internal traffic zones are shown 


on Figure E-1 (Appendix EF)». 


2.3 SAMPLE SELECTION 

The sample was originally designed to contain approximately 
1,500 households to be chosen in a random manner by address so 
as to represent the total population of the Regional Municipality 
of Hamilton-Wentworth and the City of Burlington. The sample 
selection was carried out in such a fashion that the geographic 
distribution of the sample is representative of the geographic 


distribution of households within the study area. 
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The method of indentifying the sample household addresses was 
with the use of the local assessment files of the municipalities 
and townships within the study area. The number of sample house- 
t ‘ds chosen within each of the municipalities is proportional to 
the percentage of the study area households within that community. 

Information on the percentage of households in each of the mun- 
icipalities and townships within the Region was derived from the 
following sources: 

1. Standard Assessment System February 21, 1974 

Analysis of taxable Real Property and Business Assessment for 

dO 309 
2. Report 2 Reg. 19 C.T. 25 MN. 28 Regional Municipalityo. 


Hamilton-Wentworth 


Les) 


for the sicity or Burlington the percentage was derived from 
the Dominion Bureau of Statistics report "Housing Statistics) — 


CMHC Final Data - Year End 1973: 


Based on the figures from these reports and the total desired 
number of households of 1,500 the following breakdown on the 


number of sample households was established. 


The address of each sample household was obtained from the 
assessment rolls of each community. The total number of house= 
holds in the study area was approximately 150,000, so to achieve 
a sample of 1,500 households it was decided to choose every 100th 
residential unit from the assessment files (n=100). The assess- 
ment files are compiled in such a manner that by choosing every 
nth entry the randomness and the geographic distribution of the 


sample is guaranteed. The sample was taken from the assessment 


ke 


TABLE (2 7) 


DESIRED SAMPLE DISTRIBUTION 
err ee ee ee ee 


COMMUNITY NO. OF SAMPLE HOUSEHOLDS % OF TOTAL 
Ancaster Sie) Zea5 
Burlington 274 his hee 
Dundas a2 3.47 
Flamborough 61 4.07 
Glanbrook 26 Le 7s 
Hamilton 967 64.46 
seoney Creek ___ 82 oe ei 
TOTAL 1500 100 


files manually in all the municipalities except for Hamilton where 
a computer listing was utilized. 

By selecting every 100th residential household from the asses- 
sment files the final size of the sample was not guaranteed to be 
exactly 1,500. The total number of samples selected was 1,632 but 
this extra of 1338 was distributed proportionately between the mun- 
icipalities and it was therefore retained in the sample. The 


samples finally selected are as follows: 


aye 


TABLE: (2.2) 


SELECTED SAMPLE DISTRIBUTION 


COMMUNITY NO. OF SAMPLE HOUSEHOLDS % OF TO 
Ancaster 34 2.44 
Burlington 285 17.5 
Dundas 5S 3.3 
Flamborough 68 3.83 
Gla.orook 25° 1. 6@ 
Hamilton 1084 65. 9m 
Stoney Creek (Saltfleet) 83 5.26 
TOTAL 1634 100 


BR master list of the survey sample was compiled with every 
sample assigned a sample number. The list contained the address 
ana the name of the family residing at the address as well as the 
telephone number if available. 

The assessment records used to select the sample aave no 
information concerning telephone numbers. These had to be acquired 
with the use of the Bell Telephone Directory, the Vernon Directory 
and the listing services of Tele-Direct (a service company associ- 
ated with Bell). A total of 1,384 (84.5%) of the sample households 
were assigned telephone numbers utilizing these sources. The rem- 
aining 254 (15.5%) of the sample households had to be scheduled 
es personal contact interviews with the interviewer obtainina the 


information at the sample household address. 


a 


eee INTERVIEW PROCEDURES 
€.441." SCHEDULING 

The survey interviews were scheduled to be completed over 
a four month period from September to December, 1974. Exe luding 
a week for staff training there were 68 working cays in the 
4 month period. This meant that an average of 25 interviews 
had to be completed every day. 

The scheduling of interviews started from 5 different points 
in the master list and proceeded daily from these to avoid the 
possibility of a non-uniform coverage of the survey sample. 
2.4.2. NOTIFICATION TO SAMPLE HOUSEHOLDS 

Each sample household was notified by mail approximately 
One week in advance of the date on which an interviewer was 
scheduled to contact them. The letter was addressed to the family 
name and address as indicated on the survey master list with the 
option "OR OCCUPANT" plainly marked on the envelope in case the 
name obtained for the sample was incorrect. The letter explained 
the purpose of the survey and informed the occupant of the 
Gate on which they would be contacted. The letter was sianed 
by the Chairman of the Hamilton-Wentworth Region for all those 
samples within the Region and by the Chairman of the Halton Region 
for those samples in Burlington. 

Included. with the letter was a "Trip Log Table” to be comp- 
leted by the members of the sample household and an "Instruction 
Sheet" outlining the procedures to be following in filling out 
the Trip Log Table. The information on this table was for the 
purpose of 'jogging-the-memory' of the person interviewed and 
was not intended to be sent back by the sample household. All 


information was to be conveyed by telephone except for those 


ae hes 


Samples scheduled as personal contact interviews. 

Samples of the pre-interview letters, the Trip Log Table 
and the Instruction Sheet are contained in Appendix B. 

To increase awareness of the survey within the study area 
a press conference was held the first week of the survey. 

Re, resentatives from the Regional and local newspapers, the 
local T.V. station and local radio stations attended. A formal 
press release was handed out and the Regional Chairman and 
rembers of the planning staff answered questions concerning the 
survey. A copy of the press release is contained in Appendix C. 
2.5 PERSONNEL 

The main source of personnel was throuch the local Community 
College (Mohawk College) from which three co-op students were 
hired for the four month duration. . Two other. temporary stake 
members were hired through the local employment office of 
Canada Manpower. The staff consisted of three males and two 
females. In addition to the temporary staff there was a survey 
Supervisor who was a permanent staff member of the Plannind 
Department. 

A training period of 1 week was set aside to familiarize 
the staff with the survey design and the interview and coding 
procedures. A manual was prepared for the staff containing an 
outline of procedures and definitions of terminology as well 
as examples of interview dialogue. An additional sample list 
was prepared and these samples were interviewed by the staff 
in the training sessions. Pegular meetings were scheduled with 
the staff to discuss common problems and to develop the best 
interview technique. 


2.6 CODING 


The information obtainec from each sample household was 


i) oi 


coded in such a manner that it could be analysed rapidly with 
the aid of an electronic computer. A purely numeric coding 
System was chosen for use so as to cause minimum confusion in 
the analysis procedures. 

The survey forms were designed so that the information could 
be coded for keypunching directly from the form. In the answer 
blocks for each question the appropriate number of coding hlocks 
were provided to enter the correspondino numerical code. These 
coding blocks were numbered consecutively from one. 

Information extracted from the samples was hroken “own 
into three distinct categories which were coded. on three distinct 
mpecoOred types... Record Type Cne contains household information 
and there is only one of these for each sample household. 
record Type Two contains. person information fLorvevery person 
over 5 years of age in each sample household. fecord Type 
Three contains trip information and there is one record for 
every trip made by every person in each sample household. 

Each sample household is identified by a distinct sample 
number and this sample number appears on each record containing 
intOrmation on. a particular. sample. Hach. person in &@ particular 
sample household is identified by a distinct person number 
and this number appears on the person record for that person 
Bncaonm every. trip record, concerning» trips» made by; that: person. 
Every trip made by each person is identified by a distinct 
trip number. Therefore each individual trip record can he 
identified by a distinct combination of sample, person and trip 
numbers. 

All questions that could be answered by a simple yes or 


no were coded 1 for yes and 2 for no. Questions with a numerical 


answer were coded with the appropriate numerical value. All 
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Other questions have their answers categorized in such a 
manner that distinct numbers represent each category. 

The coding of all information was outlined in the coding 
manual and is auite straightforward except for those questions 
involving geographic location (i.e. trip ends). Geographic 
locations were recorded as street addresses, nearest inter- 
sections or name of prominent buildings during the interview. 

In order to identify a location by a purely numeric code it 

was necessary to use some form of geographic coding. The 
traffic zones developed for the TAPMS study were renumbered 

for use in the survey. All geographic locations were identified 
by the traffic zone number in which they were located. 

A procedure was developed to quickly identify the geographic 
zone in which any address, intersection or building is located. 
A detailed street index directory could not be developed due 
to time and monetary constraints, so a procedure was developed 
using previously established sources. The city of Hamilton had 
developed a street index by neighbourhoods. An equivalency 
table allowed the Use-or this index’ to Tdentifty trattic zones 
within the city. In the suburban and rural areas a combination 
of a county street index, zoning maps and the Vernon’s Directory 
was used. The zone identification procedures proved to be 
quite effective once the survey personnel familiarized themselves 
with the technique and the study area. Trip ends outside the 
study area were coded to an external zone system. External 


zones are large enough that trips outside the study area had 


to be identified only by town or-city. 


Syl 


Qe) QUALITY CONTROL 

The 0.D. survey had a full time supervisor who coordinated 
Survey Operations and performed quality control checks on survey 
data On a continuing basis. It was also part of his function 
to modify procedures to eliminate any irregularities during 
survey operations. 

The coding of the questionnaires was part of the cuality 
control function. Each coder checked for discrepancies in 
survey information. Occasionally a completed questionnaire was 
checked by the supervisor before coding. All coded questionnaires 
were checked by the supervisor for errors, in codina. The 
supervisor chose a random selection of approximately 10% of the 
samples and telephoned them after the questionnaire was completed. 
The sample household was asked to comment on the politeness of 
the surveyor and checks were made on the information on the 
questionnaire. Errors discovered by the supervisor were 
discussed with the interviewers. The supervisor conducted 
some statistical cross classification tests to make sure that 
certain statistical averages did not vary significantly from 


One interviewer to the next. 
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CHAPTER IIT 


SURVEY OPERATIONS 


3.1 WORK LOAD 

The Travel Characteristics Survey was scheduled to extend 
over a four month period from September to December, L9/4. > Atter 
a one week training period for personnel, the survey started 
on September 10 and finished on December 13, 1974. 

At first, only three of the five employees were employed 
in telephoning the survey sample households. The other two 
employees coded the completed interviews and prepared the letters 
Of SUrVeyY Notrricatilon. 

For the first two weeks of the survey, only 25 interviews 
were scheduled per day. Py the end of September the daily work 
load had been increased to 30 interviews per day and for the 
months of October and November the staff scheduled 35 interviews 
per day. Personal contact interviews began on October 4, and 
this required the full time attention of one employee. At this 
point, two interviewers conducted the telphone interviews and 
were able to handle between 25 and 30 interviews per day. 

The coding was done by the remaining two staff members. The 
tasks of coding and interviewing were changed weekly to help 
make the job more interesting and to give each of the staff 

experience in all aspects of the survey. 

Under supervision, the coders selected the sample and sample 
numbers to be interviewed one week in advance of the interview 
date. For each sample, the sample name, address and telephone 
number were entered on the Dwelling Unit Summary Form. Fach 


sample number was recorded onto the Administrative Record, the 
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Dwelling Unit Summary form and in the Lop location of one. copy 
of the Internal Record Form. The zone number, in which the 
sample address was located, was entered on the Dwelling Unit 
Summary Form and the top location of the Internal Trip Record 
Form. The sample numbers were entered into the Home Interview 
Assignment Record along with the date that the interview was 
assigned. The assigned interviews were then filed in an out 
filing system for the appropriate day of the week when the 
interview was scheduled to be conducted. As well, the appropriate 
dates were stamped on the cover letter and instruction sheet 
and sent to each sample household (dates stamped with the day 
that travel data was to be recorded and the day on which the 
interview would be conducted). 

Approximately 1870 pieces of mail were sent out over a 
period of 60 days, averaging about 31 letters per day. This 
includes letters for personal interviews, rescheduling for a 
second telephone call and first attempts at telephone contact. 

The last four weeks of the survey required that more manpower 
be allotted to personal interviewing. In the last two weeks 
two cars employing two interviewers were required to carry 
the load of personal interviewing. 

3-2 QUALITY CONTROL « PROCEDURES 

When the interviewer had completed a sample interview it 
was submitted to the coders for coding of all information. 
Occasionally a completed questionnaire was checked by the 
supervisor before coding. All coded questionnaires were checked 
by the survey supervisor to be sure that coding was done 
correctly. Of the 1410 completed interviews 1123 were completed 


on the phone. Approximately 115 (10%) of these samples were 


250s 


randomly checked by phone calls. Questions in this procedure 
were usually directed toward the Dwelling Unit Summary Form 
(number of vehicles, family members age, whether the member of 
the family drove 4 car, occupation, industry) 2: "For the Internal 
rip Report Form the main concern was work trips. Of the 
samples checked very few errors were found. The most frequent 
error was recording the wrong number of vehicles per family and 
confusing private and company owned autos. As well 60 (5%) of 
the samples were checked for errors in traffic zone coding. 
any errors found were first reported to the interviewer or 
coder who made the error, then to the employees as a group. 
An additional step to ensure that all trips were being obtained 
from each interviewer was to compute the average number of trips 
for each interviewer by categories according to household size 
and car ownership. If eye averages obtained from one interviewer 
were significantly different from the average of all the samples 
in one category (e.g. of a category one person household with 1 
car) or from the other interviewers then the source of the 
discrepancy was sought. The main reason for discrepancy was usually 
traced to a large number of trips by very few samples in a part- 
icular category. This procedure provided information on the 
number of completed interviews and the average number of trips 
per household by the individual interviewer (and all the inter- 
viewers in the group), stratified by household size and the 
number of vehicles available. Table (3.1) shows the type of 


form vsed to record the above information. 
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TABLE “(coeL) 


TRIP CATEGORY FORM 


PEOPLE ECP Pe PES ————— 


‘Or more 


Io I ts 
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3.3 SUMMARY OF RESULTS 


Table (3.2) gives a monthly breakdown of the questionnaires 
including those that were uncompleted and dropped, those that 
had to be rescheduled and those originally scheduled as personal 


interviews. 


TABLE (3.2) 


MONTHLY SUMMARY OF HOME INTERVIEW O-D SURVEY 


RESCHEDULE RESCHEDULE Jj SCHEDULED 


TO PERSONAL PERSONAL 
MONTHS COMPLETE INCOMPLETE TELEPHONE INTERV LEW INTERVIEWS 
september 380 
ctober 490 65 
— 439 59 
December EOL 52 


1410 | 224 en | 156 417 
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3.3.1. COMPLETED QUESTIONNAIRES 

The largest number of samples completed in a one week 
span (October 8 to October 12) was 139 acceptable questionnaires. 
The least number completed occurred in the last week (December 10 
to December 13) with only 21 acceptable questionnaires. The 
average number of questionnaires completed per week was approx- 
imately 101. 

Completed questionnaires can be categorized into three 
wypes. “OL the 1410"tnat were acceptable 10¢l (75.25% of the 
total completed) were completed on the first attempt on the 
telephone, 62 (4.40% of the total completed) were completed 
after a second letter and a new assiqnment date on the 
telephone and 287 (20.35% of the total completed) were completed 
as personal interviews. 

3.3.2. INCOMPLETE QUESTIONNAIRES 

The total number of incomplete questionnaires amount to 
224. Of this number 96 (42.86% of the total incomplete) were 
dropped on the first attempt on the telephone, 11 (4.91% of the 
total incomplete) were dropped after a second rescheduling for 
the telephone and 117 (52.23% of the total incomplete) were 
dropped during personal interviewing. The largest category of 
incomplete questionnaires came about due to refusal to cooperate. 
A summary cf the type of incomplete questionnaires is provided 


iM. tables (sas). 
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TABLE (3:.3.) 


SUMMARY OF INCOMPLETE SAMPLES 


REASON FOR NUMBER PERCENTAGE OF § PERCENTAGE OF 
SAMPLE DROPS DROPPED TOTAL INCOMPLETE TOTAL SAMPLES 


Refusal snap i: Fs 20 
Vacant 26.34 2208 
Language GierZD | 0; 86 
Illness Zies Os. 
No Such Address Three he, 1.04 
Out of Study Area SAME: (eee il 
Demolished wk) : 0.24 
Commercial 

Seructure Les } O24 
TOTAL 224 100.00 ual 


23.3. RESCHEDULING 

If an interview sample was not reached on the first call, 
the interviewer called back until the sample household was 
contacted. These call backs could take place anytime over a 
three day period (the scheduled interview day and the following 
two days). If the interviewer was unable to contact the 
household at the sample address within the three days allowed 
for, the sample was either rescheduled to be phoned again at 
a later date or was rescheduled as a personal interview. 
Rescheduling for a second telephone interview at a later date 
took place only when it was established (by calling neighbours, 
superintendent, checking the telephone directory and using the 
Vernons Directories) that the occupants name and address were 
correct. Any other case required a personal interview. Ifa 
person requested a later date for a telephone interview or a 


personal interview due to illness, skepticism about the purpose 


erie! 


oye 


of the survey or any other viable reason, the sample interview 
was rescheduled. 

A total of 239 questionnaires required rescheduling. Those 
samples that were rescheduled to be telephoned again at a 
.eter date numbered 83 (34.73% of the total rescheduled) while 
personal interviews accounted for 156 (65.2% of the total 
rescheduled) of the number of samples rescheduled. 

See One ate SURVEY RESPONSE BY MUNICIPALITY: 

Table 3.4 shows the number of survey samples completed 
and not completed for each of the local municipalities. The 
Overall completion rate was 86.29 per cent of the assigned 
samples. The response was best in Ancaster and Dundas where 
a total of only three samples had to be dropped. The other 
municipalities were all close to the average completion rate 
with the city of Hamilton having the lowest response rate 
(15% of the original samples were dropped). 

The last: column of the table gives the final distribution 
of the completed samples among the municipalities. This 
compares favorably with the desired sample distribution shown 
in /Tanlerzol of “this! report: 

3.4 PERSONAL INTERVIEWS 

The most difficult samples to obtain in the survey were 
those that had to be assigned as personal interviews. A 
total of 417 samples were assigned as personal interviews. Five 
of these interviews were rescheduled for the telephone and eight 
had to be rescheduled a second time as personal interviews. These 
13 interviews were completed. Of the total number of personal 


interviews 287 were completed and 117 had to be dropped. 
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Table (3.5) gives the results of the personal interviews. 


TABLE Geo) 


CV MMARY OF THE RESULTS OF PHRESONAL 
InTERVIEWS 


OF TOTAL 
FR. INTFR.| 


% 
se 


Incomplete 
Rescheduled to Telephone 


Rescheduled a second time to 


+ 

‘ 

b 

Completed (first attempt) 
$ 

& 

| Fersonal Interview 


The number of personal interviews that had to ke dropped is 


shown on Table (3.6) in eight different categories. The number 
of refusals was smaller than expected while the number of 


vacant dwellings was larger. 


TABLE= (3. 6) 


SUMMARY OF PERSONAL INTERVIEW SAMPLES 
THAT WERE INCOMPLETE 


& OF TOVAI 2a av. 
DROPPED 


Commercial Structure 
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> 
N 
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Demolished 
Tiiness 0 .00 
No such address 14 a oneal 
Out of Study Area | 4 So42 
Refusal 54 46.15 
Vacant | 40 34.19 


. Vacation 0 0.00 
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3.4.1. ASSIGNMENT OF PERSONAL INTERVIEWS 

A certain number of telephone interviews were rescheduled 
to be done as personal interviews. If the sample could not he 
contacted within three days of being assigned on the telephone 
it was rescheduled as a personal interview under the following 
circumstances: wrong phone number, a new tenant, a telephone 
out of service, a person requesting a personal interview or a 
language problem. Rescheduling to personal interview only took 
place after all means of attempting to contact by telephone 
were exhausted. The procedures used to attempt to contact 
by telephone were: consulting the telephone ee 
Vernon's Directories and calling neighbours or superintendents 
of apartment buildings. Of the total number of samples (1634), 
156 had to be rescheduled as personal interviews. A total of 
261 were originally assigned as personal interviews. 
3.4.2. MILEAGE AND INTERVIEWS ASSIGNED 

The personal interviews began on October 4 and were 
completed on December 13, a total of 46 working days. One 
vehicle was used almost entirely throughout the survey, except 
for the last ten days when the large number of personal 
interviews required use of a second vehicle. Depending on the 
circumstances, one or two people were assigned to a vehicle. 

The number of personal interviews which could be assigned 
to one interviewer in a day varied according to the distance 
between interviews. More could be assigned in Hamilton than 
in the area municipalities. For one person interviewing in 


Hamilton, it was found that 10 interviews per day was an 
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adequate assignment. In the rural areas, because of the greater 
distances between samples, five per day was normal. With two 
interviewers to one vehicle, 15 samples were covered in the urban 
areas and 10 in the rural areas. A negative feature with this 
set-up was an increase in mileage. 

To help save on mileage and time, personal interviews were 
grouped and assigned daily to traffic zones which were in close 
proximity to each other. By keeping all the interviews for the 
day within no more than seven bordering traffic zones a great 
deal of time was saved in the Hamilton area. This system could 
not be applied effectively in rural areas because of the greater 
distances between sample interviews and the fact that exact 
addresses were sometimes not known. 

In the first week of personal interviewing (October 1-5) 
only 10 samples were scheduled, using one vehicle and one 
interviewer. By the second to last week (December 3-7) 1¢C1 
personal interviews were scheduled using two vehicles with two 
interviewers assigned to each. Table (3.7) gives the number of 
personal interviews scheduled per week for the lenath of the 
survey. 

The total mileage for both vehicles used was 1859 miles. 
Table (3.8) gives a breakdown of the total mileage, the total 
number of days, the average number of interviews DEE day, 
the average number of miles per interview, and the average 


number of miles per day. 


TABLE (3.7) 


SUMMARY OF PERSONAL INTERVIEWS SCHEDULED PER WEEK 


PT SCHEDULED PERSONAL | 
[| INTERVIEWS _ ue 


November 2 


9 


16 


23 


TABLE (3 .8) 


TOTALS AND AVERAGES FOR ALL PERSONAL INTERVIEWS i 


Total Number of Personal Interviews 
{Total Mileage 
(Total Days 


Average Number of Interviews Per Day 


Average Number of Miles Per Interview 


Average Number of Miles Per Day 


302 


3.4.3. | PROBLEMS ENCOUNTERED IN PERSONAL INTERVIEWS 
The only real problems in the survey came about while trying 
to complete personal interviews in rural areas. Wrong telephone 
numbers and incorrect addresses made it @difficult to get in 
touch with selected samples. Often, the covering letter, sent 
ove one week in advance, would not arrive in time. As well, 
it was found that homes were not numbered, or were numbered out 
of sequence in rural areas. Neighbours of the selected samples 
were often unable to help in locating people because of frequent 
changes in property ownership and property renters. 
The procedure used to get around the above problems was 
to’ contact the local post office or town hall in €he area of ene 
interview. When obtaining information from these sources on 
rural route addresses it was found to be advantageous to phone 
and discuss the problem before going to them. When seeking 
an address which involves a group mail box, the post office 
informed us that they usually assigned the hox numbers of past 
occupants to the present occupant of a residence. This made 
contacting people who had recently moved into their residence 


easier. 
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CHAPTER “LV 
SURVEY ANALYSIS TECHNIQUES 


4.1 ANALYSIS METHODOLOGY 

The analysis of the survey information reauired the aid 
of high speed computing equipment and specialized computer 
programs. This was necessary due to the large amount of data 
collected and the wide variety of data summaries reguired as 
output. 

The survey questionnaires, once they had been completed, 
coded and checked, were then sent to be keypunched. The numer- 
ically coded information from the questionnaires was punched 
on computer punch cards ready for input to the computer. All 
key punch cards for the survey were verified to minimize the 
DOSSibilIity of error. 

The computer programs necessary for the analysis of the 
survey information were available only at the Ministry of 
Transportation and Communication. Therefore all computer 
analysis was performed in Toronto (Downsview). The analysis 
runs were set up and executed by staff of the Planning 
Department with aid from personnel of the Municipal Planning 
Branch and The Systems Analysis Branch of the M.T.C. 

Figure 4.1 is a generalized flow diagran of the activities 
performed during the computer analysis of the survey information. 
There are six major functions performed during the computer 
analysis. 

a The key punch cards are read onto tape and then SORTED into 


the three basic card types. 


FIGURE 4.1: SURVEY ANALYSIS PROCEDURES 
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2s Each card type is submitted to a series of EDIT checks; 

oe The three record types are MERGED into one trip, record file; 

a The survey information is subjected to a series of LOGIC 
checks; 

5 The survey information is manipulated and analysed to 


produce STATISTICAL SUMMARIES that can be compared to 
similar summaries from other sources; and 
6. The survey information is ANALYSED to produce the data 
summaries required for the traffic forecasting model 
Validation and calibration. 
4.2 PREPARATION OF SURVEY RECORDS 
The first four steps outlined in the previous section 
actually involve the preparation of the coded survey information 
for the final two data anlysis stages. Before the final analysis 
can be performed the information must be checked for obvious 
errors and these errors corrected or eliminated. The information 
must also be manipulated from the form in which it was collected 
during the survey to a form that can be easily analysed with 
the computer programs available. 
220618 BDITING SURVEY DATA 
The survey information,before it enters the computer, must 
be collected, coded and keypunched. At each of these steps 
-there is the possibility of error. Each process was designed 
and carried out in such a manner as to minimize the possibility 
of error but it can never be eliminated completely. 
The editing procedure was designed to check each record 
of the three record types for errors in coding, keypunching 


and information logic. The editing procedure finds all 


afew 


obvious errors in the records and, where possible, corrects 
them. If the error is such that the correct information. cannot 
be determined, the record was eliminated. If a record of any 
of the three types was eliminated, then all records Of “aid 
-ypes with the same sample number were eliminated. 

The editing process was designed to answer the following 
questions: 

a) Is the record number correct? 

There are three separate and distinct record types 


-ontaining the following types of information: 


ies Household 
we Person 
Shih SEL 


The record type is specified by the digit in the ficst 
éntry of the record. To aid in the detection of errors, the 
records were sorted hy record type using the IPM program 
SORT. The same program was used to sort the records or each 
record type into ascending order according to the appropriate 
combination of Sample, Person and Trip numbers. The three 
record types were then stored on three different tape files. 

b) Are the numerical entries in each of the records 

within acceptable limits? 

Each numerical coded entry on each of the record types 
should be within certain specified bounds of an upper and 
lower limit. The editing programs checked each field of 
each record type to be sure the records were acceptable. When 


an unacceptable entry was found, the entire record was printed 
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out. If the correct information could be easily identified 

the record was corrected. If the correct information could not 
be identified this record and all other records with a similar 
sample number were eliminated. This editing procedure was 
accomplished with the computer program ODRMNP which checked one 
record at a time and had allowances for a user subroutine to 
specify checks and manipulations. 

ey 1S sche information, logical? 

The logic was checked between various entries on the same 
record. Since the three record types were separate, only 
information on the same record could be checked. For instance, 
on the trip record, the time of arrival had to be greater than 
the time of departure or the entry for numbers of passengers 
had to fit with the mode of travel. These preliminary logic 
checks were performed with the user subroutine of ODRMNP at 
the same time that the numerical limits were checked. Other 
logical checks were performed when the trip records were 
merged. 

4.2.2. MERGING TRIP RECORDS 
The information from the home interview 0.D. survey was 


collected and coded in three distinct sections. These are: 


ies Household information 
ew Person information 
a8 Trip.infonpmation 


Fach distinct information type was recorded on separate 
keypunch card types and then stored in three distinct and 


separate record files. 


aahe 


For the purpose of analysing the information it was 
necessary to have the information combined and stored on one 
file. Each merged file record contains information on the 
trip and the associated person and household. There is a 
merged record for every trip with the person information 
.°peated on each trip record of the trips made by that 
person and household information repeated on each trip 
record made by persons that are members of that household. 

The merging of the three record types into one recuired 
that a computer program be desianed and written for this purpose. 
his program was prepared by the Systems Analysis Branch of 
M.T.C. The program read in 1402 Fousehold Records, 4133 Person 
Records and 10209 Trip Records. In the merging process some 
trip records had to be created to accommodate information on 
persons who made no trips and had no trip records codec originally. 
Some records were dropped in an accompanying editing procedure. 
The final output was 10216 combined Trip Records. The 
information contained in the final trip record is shown in 
Figure 4.2. 

442 -3300°CHECKS DURING =MERGING 

The three distinct record types (for any particular 
sample number) contain information that should check from one 
record type to another. Since the edit checks outlined earlier 
were done separately for each of the record types and on one 
record at a time, cross checks from one record type to another 
could not be performed. During the merging process all three 


record types enter the same program at the same time. This 
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was an opportune time to carry out these additional edit 
checks. 

Fach individual sample household in the survey aS 
identified by a distinct sample number. Any record Of the three 
record types is identified with a distinct sample number. 

“or each distinct sample number the following was checked: 
ile There must be only one household record. 
on The number of person records siould be numerically ecual 

to the number of persons greater than 5 years of ace 

entered in the household recor’. 
or The number of trip records should be numerically equal 

to the number of person trips entered in the household 

record, 

4. The zone of home location coded on each of the record types 
should be numerically equal. 


The number of vehicle trips on the household record is 


on 


equal to the number of trip records of auto and truck 
driver made. 
Each distinct person in a particular sample is identified 
by a person number, and a distinct person in the sample can 
be identified by a distinct combination of sample and person 
number. For each distinct combination of person number and 
sample number the following was checked: 
ie There must be only one of the person record type. 
Qe Entries of similar data on person records and trip records 
must be identical. 
Shes If there is no trip record for a distinct combination of 


person number and sample number (for which there is a 
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household record and a person record) then a merged trip 
record isi still required, This trip. xecord contains 421 
household and person data with the information normally 
Obtained from the trip record left blank. ‘Trips made are 
coded negative (2) for this type of record. 
4.3» ADDITIONS TO THE: TRIP RECORD FILE 
During the merging of the three record types, the number 
of person trips was calculated for each distinct person in the 
samyle. This trip information could not be added to the trip 
records during the merge process because of the way the proaqram 
operated. Instead the information was Rtas on a separate 
file with the sample and person numbers as identifiers and 
then added to the trip record file later using the program 
ODRMNP. This data was put in columns 70 and 71 of each record. 
It was necessary to identify each trip record in terms 
of the home zone, residential density and the work zone employ- 
ment.density, so that trip generation rates could be disagqgreg- 
ated by these densities. The residential densities and the 
employment densities were calculated for each zone in the 
study area. These densities were then categorized according 
to indicators. These density indicators were then added to 
the trip records (residential density indicator of home zone 
in column 68, employment density indicator in column 69) with 
the use of program ODRMNP. 
4,4 PINAL TRIP. RECORD FILE 
The data used in the final analysis was as free from 


error as possible. However due to limitation in time the data 
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was not cleaned of all errors. The merge program specified, 
but was unable to correct some errors because of its operation 
limitations. These included a few discrepancies, between the 
total trips recorded for a household anc the number Of CHS 
records on file for the household. The number of errors in 
the data was very small (less than 0.05 percent of all records) 
and was evenly distributed throughout the sample. The time 
required to develop a program to eliminate these errors would 
have been disproportionate to the returns achieved so the 
errors were left. This small number of errors proved to be an 
inconvenience later in the analysis procedures when totals of 
different stratification tables did not always match with each 
other but would differ by very small values. 

4.5 ANALYSIS TECHNIQUES 

The primary objective of the travel characteristics 
Survey was to develop input information for the validation and 
calibration of the travel forecast model. VWowever, before that 
information was developed it was necessary to obtain summaries 
of the data in a form that could be cross checked with inform- 
ation from other sources. These statistical summary checks 
were performed against data from Statistics Canada (Census) and 
summaries compiled from municipal assessment files. 

The data analysis stage utilized two data summary computer 
programs available at the M.T.C. computer facilities. The 
first (AVGPSP) was used to create stratified cross classift-— 
ication tables. This program was capable of screening the 


trip records and cross classifyindq the data in terms of households, 
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persons or trips and any sub-category of each of these. This 
program was used to compile all tables reguired for statistical 
summary checks and input for calculating the travel character- 
istics summaries. The second program utilized was OVTRIP 
which was capable of building trip tables by purpose, mode 
or time of travel. This program was used to create the survey 
home based trip 0.D. tables and P.M. peak hour total trip 
C20.) tablesi-as well as a transit trip 0.D.. tables The, 6.7). 
tables, when analysed relative to travel times, were used 
to produce trip length frequencies by trip purpose. 
DP woetkes CHECKS ON SURVEY ACCURACY 

The data obtained in the travel characteristics survey 
had to be checked to ensure that it wasS a representative sample 
of all households in the study area. The method used to 
check the sample was to compile statistical summaries of the 
survey data concerning household and person information for the 
Survey area and for municipal areas within the survey area and 
to then compare these to similar summaries compiled from an 
alternative source. The best alternative source of summaries 
of household and person characteristics is Census Canada which 
compiles their information from a sample including approximately 
100% of all households. 

The information summaries were used to check the follow- 
ing characteristics: 
(a) the geographic distribution of households and population 
(b) the age distribution of persons 


(c) the size distribution of households 


Ay 


(d) the distribution of the labour force by occupation 
(e) the distribution of the labour force by industry 
(2) the VWabour participation race of the population 

These summaries when compared to other summaries indicate 
if the characteristics of our sample are similar to the char- 
acteristics of the population as a whole. If the character- 
istics differ, statistical techniques are employed Co measure 
the degree of variance and to estimate the reliability of 
our sample. 
4.5.2) DATAVANALYSIS 

At this stage the trip record file was utilized to obtain 
information on person and household travel characteristics 
necessary for the calibration and validation of the travel 
forecast model. Additional data was obtained on the travel 
characteristics to compare with information from transportation 
studies conducted in the study area previously or from studies 
conducted in other areas. 

The analysis involved obtaining the following i:formation 
summaries in the manners described. 
(1) Trip Length Frequency 

The calibration of the trip distribution phase vor the 
travel forecast model requires measures of the trip length 
frequencies by trip purpose. The computer program OVTRIP was 
utilized to obtain 0.D. matrices from the survey sample by 
purpose at the traffic zone level. The interzonal travel 
times generated as the skim tree of a composite network 


simulation were then compared to these trip matrices to obtain 


trip length frequencies for Home Based work trips and for Other 


Home Based trips. 
(2) Trip Generation Equations 

The travel forecast model requires the input of P.M. peak 
hour home based work trip generation equations by residential 
and employment density indicators. These equations are 
available from the T.A.R.M.S. study but must be validated for 
the area or a new set of equations developed employing the 
same variables. 

Instead of employing the regular regression analysis 
techniques against zonal aggregates each survey sample is 
used as an input as described in section 2.1. In effect, trip 
rates are established directly from the survey trip records. 
To obtain the trip production rate for P.M. peak hour home 
based work by pedicel aensite category AVGPSP was employed 
to create a cross classification of sanate trips by residential 
density indicator of home zone, by purpose from, by purpose to, 
fore only those trips that occurred in the P.M. peak hour. 

Another table was created giving the total sample popul- 
ation by residential density at the home zone. To obtain the 
P.M. peak hour home based work trip production rate by residential 
density indicator, the home based work trips for a particular 
density indicator were divided by the sample population residing 
in zones of that same residential density indicator. 

A similar process was employed at the trip attraction end 


AVGSP was employed to produce a table of P.M. peak hour ra eet Bono 
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by employment density indicator of work zone, by industry 
category, by purpose from, by purpose to. A table of persons 
by employment density indicator of work zone by industry 
category in which they are employed was created. The ECLp 
attraction rate for P.M. peak hour home based work trips is 
cktained by dividing the number of home based work trips from 
EhG=tirstetab le by the number of persons employed in the 
Second table for each combination of employment density category 
and industry category. 

The form of the equations as established by the Toronto 
#rea Regional Model Study (TARMS) is as follows: 

Trips Produced = f (population) 


Trips Attracted = f (retail employ, service and other 
employ, manufacturing and wholesale employ.) 


There is one production equation for every residential 
censity category and one attraction equation for every employment 
Cengley category. 

A similar process can be used to establish trip rates 
for any purpose over any time frame. Trip rates were established 
for 24 hour home based trips to be compared to similar data 
obtained by the TARMS Study. . 
(3) Direction Split Factor 

AVGPSP was used to establish a table of P.M. peak hour 


trips for Purpose from, by purpose to. From this Cablecit 


to the residential location. 
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(a)> Total Trip Factor 

The total trip factor is used in the travel forecast model 
to convert travel demand within the P.M. peak hour for home 
based trips to total demand within the P.M. peak hour. AVGPSP 
was used to establish a cross classification table of purpose 
from by purpose to, for the P.M. peak hour. From this table 
are obtained the total sample P.M. peak hour person trips and 
the P.M. peak hour home based trips. The factor is established 


by dividing the first by the second. 
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CHAPTER V 
SURVEY RESULTS 


.! 


Sail “REPRESENTATIVENESS OF SURVEY DATA 

The survey sample data was summarized in various forms 

ani compared to summaries from other sources for the same 
area. The best alternative source of data for the area was 
the 1971 Census. The census information represented approx- 
imately 100% of the study area population and was assumed to 
be an accurate measure cf the characteristics of all persons 
in the area. 

The survey data summaries when compared to 1971 census 
sumraries will illustrate any biases in the survey data. 

Table 5.1 summarizes the final survey data following the 
editing and merging of the survey records. There are records 
of 1402 households with a total population of 4,435 of whom 
4,133 are 5 years of age or over and, therefore, reported 
their trips. There was a minimal loss of survey data during 
editing procedures. 

Table 5.2 shows the geographic representation of the sample 
data by the various municipalities within the study area. 
According to the data, the sample rate is slightly above average 
for Dundas and Flamborough Fast. while it is Slightly kelow 


average for other rural municipalities. 


PECORD TYPE 


Household 


Person 


LreLns 


TABLE te 


TRAVEL SURVEY RECORD SUMMARY 


INFORMATION 


DUSstinery Het, Data 
Polls With zero Trios 
Hon. with zero Autos 


Distinct Person Data 
Employed Full Time 
Male 

Female 

With Drivers Licence 


Distinct Records 
Person Trips 

Vehicle Driver Trips 
ome Based Trips 


(3° Yre.) 


Frome Based Work Trips 


NUMBER OF 


1,402 
si 
248 


4,133 
dey 1 20 
1 p28 
24 Lae 
1,448 


8,768 
5,074 
dpc? 
Zeoae 


RECORDS 


OG Oe 


* one record for every trip and one for every person not making 


al gsc toe 


MUNICIPALLTY 


Flamborough E 
Flamborough W 
Peverly 
Ancaster 
Glanbrook 
Dundas 

Stoney Creek 
Burlington 
‘Hamilton 


TOTAL 


DABLE Sn 2 


GEOGRAPHIC DISTRIBUTION 
OF SURVEY SAMPLE HOUSEHOLDS 


1971, CENSUS SAMPLE 
HOUSEHOLDS HOUSF HOLDS 
pares) ©) 25 
2y,250 19 
1, GAS 14 
Sy 929 32 
255 19 
4,223 ol 
Wen see: cs 
26,010 247 
94,621 oo 
146,315 1,402 
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TABLED. 2 
AGE DISTRIBUTION OF SURVEY SAMPLE POPULATION 


E97) "CENSUS 


AGF, POPULATION SAMPLE PERCENT 
GROUP HAMILTON (CMA) POPULATION SAMPLE 
i, ona 40,290 302 O57 50 
Fie HES, SOgi ec Su O.79L 
LOS 4 51,060 469 eee ES, 
tS aes) 45,545 459 1 00s 
2) ee 4 A2yo95 357 0.840 
PES am GO owe 638 0.962 
35° = 44 63,260 SA O12 
NG aa wick Sy ears Kt) 316 - Oae89 
5b = 16 407.345 Sil ORe i e 
6S i= 6 14,405 154 069 
70 26,405 LoS Cwas 
TOTAL 498,525 4,435 0.890 


Table 5.2 indicates that the survey sample represents 
0.953 percent of all households in the study area. However, 
table 5.3 indicates that the sample population is only 
0.890 percent of the total population for the study area. 

This suggests that there is some over-representation of 

smaller household sizes. Census data establishes the average 
household to contain 3.407 persons while the average for the 
survey sample is only 3.163 persons per household. Tables 5.4 
and 5.5 illustrate this same point. The sample percentage of 
smaller households is above average while the sample percentage 
for large households is much below the average sample percentage. 
Table 5.3 further emphasizes this point with the below average 
Sample size for persons in the younger age cateqories and the 


over-representation of persons in the category of 65 years and 


OVeCr. 


This tendency of the sample to over-represent the smaller 
households has some impact on the representativeness of travel 
characteristics derived from the sample. Total trips per 
household calculated from the survey data miaght tend to ke low 
while the total trip rate per person might tend to be slightly 
high. Since we are developing P.M. peak hour trip rates for 
only specific purposes, it was felt that no adjustment in the 


sample data was necessary. 


TABLE 5.4 


HOUSEHOLD SIZE DISTRIBUTION: OF 
SURVEY SAMPLE HOUSEEOLDS 


PERSONS BOTL CENSUS 
PER HOUSEHOLDS SAMPLE PERCENT 
HOUSEHOLD HAMILTON CMA HOUSEEOLDS SAMPLE 
ae 08)73.95 1:98 Ee OU6 
2 eNelachelic: su, Ls034 
é) 267 ao0 292 0.887 
4 20,20 299 1.048 
5 Ley 245 eo O26 
6 9,400 64 0.680 
7 4,435 oe OF 22 
3 ius he 7 0.450 
9 Tees) 2 On 2562 
10+ 485 2 0.412 


TOTAL IWAGyvislS 1,402 0.956 


ee 


TABLE 5.5 


HOUSEHOLD SIZE DISTRIBUTION OF 
SURVEY SAMPLE POPULATION 


PERSONS 1971 CENSUS 
PER POPULATION SAMPL? PFPRCENT 
HOUSEHOLD HAMILTON CMA POPULATION S?MPLE 
i 18,395 193 WOR 
2 76,790 794 1.034 
3 78,450 696 G.887 
4 114,080 1,196 1.048 
5 oy 225 B45 0.926 
6 56,400 384 0.680 
7 31,045 224 7 0.722 
8 12,440 56 0.450 
9 6,615 13 0272 
10+ 6,088 24 0.412 
TOTAL 492,328 4,435 0.890 


Information on the occupational and industrial distribution 
of those persons surveyed and in the labour force show a 
higher than average sample of the professional and managerial 
occupational categories. It is very unlikely that jthis reelects 
a true condition of the sample and can probably be explained 
by the possibility of errors in survey and coding techniques 


and the tendency of people to exaggerate their occupational 


importance. 
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TABLE 5.6 
EMPLOYMENT DISTRIBUTION BY OCCUPATIONAL CATEGORY 


1971 CENSUS SURVEY SAMPLE PERCENT 

OCCUPATION LABOUR FORCE LABOUR FORCE SAMPLE 
Professional 

& Managerial 35,590 619 ddl Pe 
Clerical 

& Sales 56,015 355 0.634 
Service BT beer Rote) 98 CD 
Primary Ay 550 25 0.549 
Labour 

& Other 80,605 704 0.873 


Table 5.7 compares the survey eanpie of the labour force 
by industrial categories to a similar classification of 
1971 census data on labour force for the same geographic area. 
This table shows a high percent sample in the service industries 
with a lower percent sample in the industries related to trade. 
However, the table suggests that the survey sample is fairly 
representative of the breakdown of labour force by industry 


categories to be used in the trip generation analysis. 


TABLE 5.7 
EMPLOYMENT DISTRIBUTION BY INDUSTRY CATEGORY 


1971 CENSUS SURVEY SAMPLE PERCENT 

INDUSTRY LABOUR FORCE LABOUR FORCE SAMPLE 

Primary S7oo> 33 02839 

Manufacturing 73,300 675 05.921 

' Construction 135.390 99 G2 730 

Service 16210 191: UL SOSH 
Wholesale & 

Retail Trade 27200 199 0.618 


TOTAL 1997095 ep Ose 9 
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The ratio of labour force to population calculated from 
survey data is 0.4061 employees per population. A similar ratio 
from 1971 census sources for the same geoaraphic area is 0.3935 
employees per population. This suggests that the employment 

atio Of the survey is slightly higher and the work trip gener— 
ation rates woulda be slightly high. 

Figure 5.1 summarizes the car ownership statistics from 
the survey sample. When compared to car ownership for the 
entire province the data shows an above average car ownership. 
Tue provincial average shows 1.16 autos per household while the 
survey suggests 1.20 autos per household in Hamilton. Takle 5.8 
shows the car ownership by family size within the survey sample. 
5.2 TRAVEL DATA SUMMARY 

The primary purpose of the survey was to oktain measures 
of the trip making and travel characteristics of the general 
public residing in the study area. The previous section 
reviewed the survey information to see how representative it is 
of the total population of the area. This section will summarize 
the survey data to give measures of travel characteristics. 

Table 5.9 is a general summary of the travel characteristics 
obtained from the survey data. From the final 1402 survey 
households there were 8768 person trips generated. This gives 
an average of 6.254 person trips per household. This figure 
when compared to the TARMS figure of 5.30 trips per household 
for 1964 appears to represent an increase in trip making. 


Information from the "Hamilton Area Transportation Plan" compiled 


in 1961 gives an average of 6.2 person trips per household at 
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TABLE 5.8 


HOUSEHOLD SIZE VERSUS CAR OWNERSHIP FOR 
SURVEY SAMPLE HOUSEHOLDS 


CAR OWNERSHIP 
0 i 2 3 4 5). TOTAL 
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OF AUTOS 6) Wee 724 150 72 10 078 


AVERAGE =1.20 CARS PER FAMILY 


TABLE 5.9 


TRAVEL SURVEY INFORMATION SUMMARY 


ITEM 

Number of Households 
H. H. With Zero Autos 
H. H. With Zero Trips 
Autos 

Population (Total) 
Population (5+ YRS) 
Full Time Employees 
Licenced Drivers 
Persons With Zero Trips 
Total Person Trips 
Vehicle Driver Trips 


Transit Trips 


Persons/H. H. 

Employees/H. H. 

Autos/H. H. 

Person Trips/H. H. 

Vehicle Trips/H. H. 

Percent H. H. With Zero Autos 
Percent H. H. With Zero Trips 
Labour Participation Rate 
Autos/Person (Total) 

Person Trips/Person (Total) 


vehicle Trips/Person (Total) 


Percent Persons Not Making Trips 


INF ORMATION 

1,402 

248 

17s 
1,678 
4,435 
4,133 
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Pl 878s) 
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that time in the city of Hamilton. This suggests thatvenere 

has been little increase in trip making in the area. However, 
because the sample has a high proportion of smaller households, 
any trip rate compiled on a household basis will be unrepresent- 
1cively low. The trip making rate per household is further 
illustrated by figure 5.2 which shows that more than 55% of 

the surveyed households generate less than 6 person trips 

ver day and 12.70 percent generate no trips. 

Figure 5.3 shows the surveyed persons over 5 years of 
ace by the number of person trips madé an oa 24 hour period. 
The survey data showed an average of 1.98 person trips per 
person (for the total survey population). When compared to 
the figure of 1.43 trips per person derived from TARMS 1964 
survey it suggests that there has been an increase in Lars He 
making by individuals. The data on person trips shows that 
35.98% of the survey persons over 5 years of age made no 
person trips in the 24 hour period. 

It must be remembered, when interpreting the data on 
persons and households not making trips that no walk trips 
(except the first walk to work) were included in the survey. 
Therefore, most trips that do not extend out of the immediate 
neighbourhood were excluded. Table 5.10 shows that a large 
proportion of those persons not making trips were below 20 
years of age or over 60 years of age. It was also found that 


a large majority of those persons not Making Exips rod not 


belong to the labour force. 
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TABLE 5.10 


PERSONS NOT MAKING TRIPS BY AGE CATEGORY 


AGE PERSONS PERSONS PERCENT PERCENT 
CATEGORY NOT MAKING OF ROW OF COLUMN 
TRIPS 
0.4 = me 
oye) S97 255 64.23 17263 
10.14 469 270 Dt so 18.68 
1 Reyes RS, 459 155 eine 0 | VOGT 2 
20.24 309 58 16.25 4.01 
Pa Poe 341 66 IRS eo 4.56 
30.34 297) 58 19.355 4.01 
35.959 297 De 24.24 4.98 
40.44 280 68 24.29 4.70 
45.49 287 63 2)95 4.36 
50.54 289 68 235:259 4.70 
Sees 73 47 2 ed 320 
60.64 138 50 eh Seer as: 3.46 
651.69 154 87 56.49 G02 
70+ 195 Meas) 66.45 8.92 
TOTAL 4,133 1,446 34.99 100.00 


Table 5.11 shows that 51.84 percent of the survey pop- 
“ulation has a drivers licence and is capable of operating a 
motor vehicle. Of the persons between the ages of 20 and 65 
years, 76.23 percent are licenced to drive a motor vehicle. 


Over 82 percent of the surveyed households had an automobile 


at their disposal. 
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Paice One) 
TRAVEL CHARACTERISTICS SURVEY 
pS ae DeSales nen 


PERSONS WITH DRIVERS LICENCE BY AGE CATEGORY 


‘GE SAMPLE SAMPLE PERCENT PERCENT 
GROUP POPULATION WITH DRIVERS SAMPLE WITH SAMPLE WITHOUT 
LICENCE LICENCE LICENCE 
0-4 302” O 0200 100.00 
5-9 297 e) 0.00 100.00 
10-14 469 @) 0.00 LO0:..00 
15-19 459 164 13.94 . »86.06 
20-24 35)/ 259 W295 27.45 
25-34 638 522 ero enonS) lon 62 
35-44 Sel t) 452 78.34 21566 
45-54 576 426 73.96 26.04 
55-64 Stal 204 65)..59 34.41 
65-69 154 76 49.35 50.60 
TOF 195 62 Siar GSe 2a: 
TOTAL 4,435 Para ies! 48.46 51.54 


Transportation facilities are designed, constructed and 
operated to accommodate the maximum hourly traffic loads. The 
maximum demands for travel take place in two distinct periods 
of the day; one in the morning, the other in the afternoon. 
Figure 5.4 is a plot of the total surveyed person trips by 
the time of departure for the trip. The graph shows two 


distinct peak time periods where a large proportion of travel 


takes place. 
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The morning peak period extends from 7:00 a.m. to 9:00 aie at 
the afternoon peak period extends from 3:39 Dem. ©€@ OT U0 Dem 
The actual afternoon peak hour occurs between 4:30 D.m. ane 
9:30 p.m. The P.M. peak hour contains approximately 11 percent 
of the 24 hour person trips and the A.M. peak hour contains 
Slightly less than 10 percent of the 24 hour person trips. 

The distribution of Home Based Work (HBW) trips by time 
of day is displayed in figure 5.5. The HBW trips have a similar 
distribution throughout the day to the total person trips 
with two distinct peaks occurring between 8:00 a.m. and 9:00 a.m. 
and, 4:30 and 5:30 p.m. The peak periods are aed more pronounced 
for the HBW trips with over 15% of the 24 hour trips occurring 
in each of the peak hours. 

The morning peak consists mainly of trips from home to 
work and the afternoon peak is the opposite. 

The series of smaller peaks illustrate the effects of shift 
operations in some of the manufacturing plants in the study area. 
A small number of workers are travelling from work to home 
between 7:00 a.m. and 9:00 a.m. Another small peak occurs 
about 3:00 p.m. with persons travelling to work. In the 
evening there is a small peak between 9:00 and 10:00 p.m. and 
another more pronounced peak between 11:00 and 12:00 midnight. 
-The small peak around 12:00 noon is the effect of travel home 
at lunch time. 

This graph shows that the shift operation of the manufac- 


turing plants has very little impact on the demand for 


transportation facilities in the off peak periods. The impact 
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would be felt only in the immediate vicinity of the plants. 

The percentage of HBW trips occurring in the peak hours as a 
percentage of the total travel in the peak hour is smaller than 
for similar urban areas due to the off-peak Home Based Work 
‘ravel resulting from shift work. 

5.4 TRIP PURPOSE SUMMARY 

Table 5.12 shows the number of person trips by purpose for 
a 24 hour week day period. Tables 5.13 and 5.14 show a 
summary of recorded trips by the major purposes for the 
24 hour period and the peak hour period respectively. Figure 5. 
shows the percentage breakdown of these trips by purpose for 
the 24 hour period with a comparable breakdown compiled from 
the 1964 TARME survey data. The Hamilton-Wentworth data shows 
a larger proportion of trips in the Home Based School and the 
Non-Home Based categories than does the TARMS data with a 
relatively lower proportion of trips in the other trip purpose 
categories. 

Since only those trips requiring the use of some Eormsoe 
vehicle are recorded in the survey, the number of Home Based 
School trips would vary with the location of schools relative 
to the areas containing school age population. Primary schools 
are usually located so that the majority of students enrolled 
can walk to the school. The 1964 TARMS data summaries showed 
that an average of 45% of all secondary school trips were walk 
trips over the whole region of the study. Eowever, the same 
source showed that only 26% of the secondary school Crips aay 


the city of Hamilton were walk Evips. This statistics bond 
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AVGE. AVIGE 5. hae 
Dees PER PERSON 
ee. TOTAL Pos (TORR eS VRS 
aes “rip Records eS 
Aue, Person Trips 8,768 WEL SYS) dS) eel 
ve (le Driver Trips Sara e amas tae Ps izes 
Verrtle Passenger Trips 1,784 1.248 Veesie es 0.423 
Te sie eis Lj026 O2732 0.229 0,248 
Ot:...4 Modes VS 0.522 OR aos ORAS 
Hou. Based “'rips Tigesene Se Pas) 688 liad te 
Hoine Based Work PASO 8. 2.024 0.635 0.6387 
Hee onOpplng & 
Personal Fusiness eS he eS} O2383 0,415 
Her. (Social Recreation 
& Other ae 0.873 pape 7 Be OR 236 
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ITEM 
Total Person Trips 
Vehicle Driver Trips 
Vehicle Passenger Trips 
Transit Trips 
Other Modes 
Home Based Trips 
Home Based Work 


Heo. Shopping & 
Personal Business 


H.B. Social Recreation 
& Other 


Hae. school 
Non-Home Based 
Home to Work 


Work to Home 
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FIGURE 5.6: 24 HOUR PERSON TRIP RATE 
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with the presence of a major University and Community College 
Shows agreement with the findings of this su-vey that home 
based school trips account for a larger percentage of the 
total 24 hour person trips in the Hamilton-‘'entworth study 
area than they do in the larger TAFMS study area. 

slightly .over 16% of all) 24 hour persom trips from the 
Survey were Non Home Based (NHB) trips. ‘The fact that this 
percentage is higher than for the same trip purpose in the 
TARMS survey sucgests that there are a larcer number of 
Guagl. purpose trips... .0f the NHB trips over 60% have one end at 
the work location, with 20% of the NHB having both ends at the 
work location. Twenty-three percent of the NHB trips have 
both their start and end at the shoppin«s, social and recreation 
purposes. The higher percentage of NIB trips means this trip 
purpose cannot be easily ignored when developing travel 
forecast models for detailed planning purposes. The high 
number of work oriented NHB trips suggest that trip linkina 
should be investigated when analysing home based work trips. 

A cursory examination of the effects of trip linking 
on the HBW trips in the Hamilton-Wentworth area showed a minimal — 
ereect, omthe overall production rates for thvs murpoese 8 1° 
obtain the true effect of dual purpose trips on HEW trips would 
require an extensive analytical procedure and the apparent 
change on the results would be minimal. It was decided that 
the NHB trips would have to be handled in the modelling 
procedures by factoring up the results of the simulation of 


Home Based trips. 


She 


The lower percentage of home based work trips in the 
Hamilton-Wentworth study area in comparison to the TARMS study 
is partially explained by the larger percentage of trips in 
the home based school and non-home based categories. However, 
there appears to be some real difference in the work trip 
making characteristics between the Hamilton-Wentworth area and 
the rest of the TARMS region. This is further suggested by work 
trip production rates developed for the different geographic 
areas covered by the 1964 survey. The data summaries from 
T.RMS show an average home based work trip production rate for 
the entire TARMS area of 0.612 trips per person, while in the 
Hamilton-Wentworth area the average was only 0.582 trips per 
person. The 1974 survey shows the EBW trip production 
rate for a 24 hour period now stands at 0.635 trips per person. 

The comparison of the 1974 survey data summaries to similar 
summaries derived from the 1964 TARMS survey suggests some basic 
differences in travel habits between the Hamilton-Wentworth 
Study area and the larger TARMS study area encompassed by the 
1964 survey. Pecause of the differences between geographic 
areas, it is difficult to obtain clear measures of change 
with time within the Hamilton-Wentworth study area. To achieve 
a comparison over time the survey results were compared to data 
summaries from a travel characteristics Survey Carried cut in 
the city of Hamilton in 1961 for the Hamilton Area cransport— 
ation Plan. Although the 1961 Survey covered only the city of 
Hamilton, it was the best data available for comparison purposes. 


The survey summaries were compiled in a slightly different 
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manner for the 1961 study and required similar summaries from 
the 1974 survey for an accurate comparison. The Erip spurpose 
categories in the 1961 survey included one called "return home" 
which contains all travel ending at the home end no matter 
what the origin purpose. Table 5.15 compares the survey 
results by purpose for the 24 hour period and the P.M. peak 
hour respectively. 

For the 24 hour period there appears to have been a 
Slight increase in the percentage of trips for the shopping and 
other purpose category with an equivalent decrease in the 
percentage of trips for the purposes of business, social and 
recreation. These differences are small and could be explained 
ky different procedures in classifying the trip purposes between 
the two studies. The comparison of trips by purpose occurring 
during the P.M. peak period shows negligible change in the time 
between the two surveys. 

Recording tothe comparisons with ‘the P96) survey in the 
eiey of Hamilton, there has been’ little change in the relative 
importance Of ‘theidifferent trip’ purposes in) the area: Other 
information from the 1961 surveyshows the average person trip 
makangecate, at that time, tobe slightly over 6 trips per 
household which varies only slightly with the findings of this 
-survey (6.26 trips per household). Therefore, there appears 
to be little change in the trip making rates per household for 
the various purposes over the 13 years between the two surveys. 
However, there has been a significant decrease in the average 


household size which implies an increase in the trip making 


mate per person. 
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TABLE. Da LS 
TRIP PURPOSE COMPARISON WITH 1961 H.A.T.S. SURVEY 


PERCENTAGE OF TRIPS 


24 EOUR Pie EEA 
1974 1961 1974 Lo oo 
Work Og 8: FeAl 4.30 3 
Eusiness A.54 2 3210 4 
Social & 

Recreation O22 tek 6.04 e 
Shopping ne ey 2) 8.38 9 
Sileten a BLesd) 8 e299 g 
Tetrn Home a 42 TsO ae 


Sam  URIP BEND SUMMARIES 

The Travel Characteristics Home Interview Survey produced 
cata on 1402 households containing a total of 4435 persons and 
making a total of 8768 person trips. Table 5.13 shows the 


breakdown of the 24 hour person trips by major modes of travel 


and by trip purpose. The table summarizes trip generation 
rates on three bases: the household, total individuals and 
individuals over 5 years of age. Table 5.14 aivées a ‘Ssinilar 


Ereakdown for person trips occurring during the PJM. peak eur. 
Siolse 24 HOUR TRIP END SUMMARY 
The survey data summary shows the averade 24 hour person 

trip trate to be 6.255 trips per household. This average ticure 
is on the low side because of the over-representation of smaller 
households in the sample. The 1964 average trip rate calculated 
for the TARMS area was only 5.30 person trips per household and 
the 1961 HATS study gave an average trip rate of slightly over 


6 person trips per household. The comparison with the 1961 


figure suggests little change in the trip making rate per 
household but tne bias of this sample toward smaller households 
could be hiding a slightly increased rate. The decrease in the 
average household size means an increase in the average trip 
making rate per person. 

The 24 hour production rate for home based work trips is 
2.024 trips per household. The TARMS study summarized HBW trip 
production rates with a rate of 2.14 trips per household for 
the Hamilton area. The 1961 survey for the HATS study gave a 
rate of approximately 2.15 trips per household. The decrease 
in the household production rate of HBW trips can be explained 
by the decrease in household size since the previous surveys 
and the bias of this survey sample toward smaller households. 
The TARMS 1)64 data showed the KEB'W trip production rate for the 
Hamilton area to be lower than the average for the TARMS area 
which was 2.27 trips per household. 

The survey summaries show the household trip rate for 
purposes of shopping and personal business to be 1.223 trips 
per household over a 24 hour period. The TARMS figure for the 
larger study area showed an average of 1.232 trips per household 
and the BATS study gave a comparable figure for the purpose of 
shopping and personal business. This shows little change in the 
trip making rate of shopping trips per household either on a 
geographic basis or over a time period. 

The average trip rate for social, recreation and other 
purposes for the 24 hour period was 0.873 trips per household. 
The 1961 TAPMS survey gave an average of 0.979 for the larger 


area but there were no figures available for comparison which 


SA 


reflected the characteristics of only the Hamilton-Wentworth 
study area. The smaller trip rate can be explained by changes 
in family size as well as possible differences in geographic 
areas and changes in trip making characteristics over time. 

The rate of non-home based trips calculated from the survey 
data Is twice the figure established for the TARMS area man 

1964 and the average rate of home based school trips is 
considerably higher than the figure established in the previous 
study. This was expected since the analysis of trips hy purpose 
ir the previous section showed a higher percentage Sf Crips 

in these two purposes than was shown in the TARMS survey 
summaries. 

Table 5.13 also gives a summary of the average trip making 
rate per person over a 24 hour period. The survey gives the 
average number of person trips per person as 1.961. The TARMS 
data gave an average rate of 1.432 person trips per person 
over the larger geographic area. The average number of 
home based work trips per person as calculated from the survey 
is slightly higher than a similar figure Of 04616 calculated 
for the TARMS area. However the 1964 Survey data was summarized 
for the geographic area of Hamilton and gave a lower rate of 
0.582 HBW trips per person. The conclusion from this comparison 
is that the trip making rate for the purposes of work has 
increased on an individual basis over the 10 year time period. 
This is consistent with the increase in the labour partic- 


ipation rate which has occurred over this same period. 


A further comparison between this survey and the TARMS 
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Survey shows only a small ‘ncrease in the trip making rate 

per person for home based trips concerned with shopping, personal 
business, social, recreation and other purposes. The trip 

rates per person for trips concerned with home based school 

and non-home based purposes calculated from this survey are 
approximately twice the values calculated from the TARMS survey 
data. 

The GCetermination of the home based work trip attraction 
wate per employee is @ further check on trip making character~ 
jetics. This Survey determined a rate of 1.585 trios per 
employee, exactly the same rate calculated from the TARMS 
data for the Hamilton - Burlington area. The rate for the 
larger TAFLiS area was sligktly lower at 1.56 trips per employee. 
Bi one P.M. PEEK HOUR TRIP END SUMMARY 

Since the Transportation Sub-study traffic forecast model 
ws eto rely on a P.M. peak hour simulation,) 2. 1s important 
that the peak hour data from the survey, used in establishing 
model parameters, be accurate. The summaries compiled for the 
peak hour from the survey data are compared where possible to 
similar data from other studies. Since a peak hour model has 
not been used extensively in previous studies concerned with 
the Hamilton area, there is limited information for comparison. 
The TARMS survey gives limited information on peak hour travel 
with none covering only the Hamilton area: other studies give 
no summaries on peak hour travel. 

thd survey" shows Chat only Sle of ther? Ul. peak pours 
are home based work trips while the TARMS survey indicates that 


over 71% of the trips are for this purpose. This survey 
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indicates over 35% of the peak hour trips are home based trips 
for purposes other than work while TARMS Shows only 22%. 
Furthermore, the TARMS figure of 7% of P.M. peak hour trips 
being non-home based is only half cf the figure calculated 

a thus ‘survey, 

The trip rates for P.M. peak hour when compared reflect 
some differences. The home. based work trip rate for both 
studies show 0.13 trips per person. The trip rates for other 
home based trips occurring in the P.M. peak hour as calculated 
-com this survey are approximately twice the rates established 
from the TARMS survey and the trip rate for non-home based 
trips is almost three times the value in the TARMS report. 

It can be concluded that the work trip production rates 
established in the TARMS study for the P.M. peak hour apply to 
the Hamilton study area and should be reliable through time. 
Further investigation will be carried out later in this 
chapter on P.M. peak hour home based work trip generation 
equations. 

526 TRAVEL BY MODE 

Figure 5.7 shows the survey travel data summarized by 
mode of travel for the survey data over a 24 hour period and 
for the P.M. peak hour period. For the 24 hour period, 

59.6% of the travel is made by car dravers, 20). 3tu0r 

the travel is as passengers in private automobiles and 11.7% 
is on public transit. The remaining 8.4% of the travel is 
uSing other modes of travel including school bus, taxis, motorcycle, 
bicycle and walk. Approximately 42 of the total travel is by 


school bus and 2.6% of the travel recorded was walk to work. 


PGURE S27 “919745 CHARACTERISTICS 
TRAVEL MODE SUMMARY 
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In the P.M. peak hour the percentage of trips as vehicle 
driver increases to 65%, the percentage of auto passengers 
decreases to 17.8% and the percentage of transit riders remains 
approximately constant with 11.9% of the travel surveyed. The 
remaining 5.3% of the travel occurs with the use of other 
modes with the walk to work accounting for 3.5% of all survey 
trips Occurring 2m the peak hour. 

Although the survey sample was not large enough to make 
firm conclusions regarding details of transit ridership, the 
survey does provide evidence of the following. When compared 
to similar data compiled by the HATS study in 1961, a decline 
in the percentage of travel occurring by transit is evident. 
The HATS study shows the transit mode to have carried 173% 
of the 24 hour travel and 19% of the travel occurring in the 
P.M. peak hour. There has been an increase in the percentage 
of trips made by auto drivers with only 533 0f the, 24) hour 
travel made by auto in 1961 and 56% of the P2M. peak hour 
Gane bY auto driver. 

The TARMS survey summaries from 1964 give a modal break- 
down of 59% auto driver, 23% auto passenger and 18% transit 
over a 24 hour period. This suggests that the modal usage in 
Hamilton for 1974 is quite different than the TARMS area in 
1964 and that modal split relationships derived for the 
larger area have no guarantee of holding true for the Hamilton- 


Wentworth Region. 
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5.7 HOME BASED WORK TRIPS 
Spy ra ae TRIP GENERATION RATES 

Two sets of trip generation rates were established from 
the survey data. One set was for 24 hour home based work Crips, 
the other was for P.M. peal: hour home based work trips. Fach 
set contains trip production rates at the home end for each of 
five population density catecories and trip attraction rates 
at the employment end for each of four employment density 
categories. 

The 24 hour trip generation rates were developed for 
purposes of comparing with the trip generation equations 
developed for TARMS. The P.M. peak hour trip generation rates 
are required input for the travel forecast model. These rates 
were also compared with the equations established for TARMS for 
purposes of validation. 

The trip generation rates established for the 24 hour 
HBW trips are shown in tables 5.16 and 5.17. Compared to sim- 
ilar equations developed for the TARMS study area (Appendix D), 
the trip production rates are quite similar except for the 
rate developed for the population density category of greater 
than 40.0 persons per acre. -injthis case, the discrepancy occurs 
partly because of the small sample in this density category and 
partly because of the characteristics of the only extensive 
high density neighbourhood in the study area. The only area to 
have an overall density greater than 40 persons per acre is the 
Durand neighbourhood in Hamilton. This neighbourhood has many 
high rise apartments and is close to the downtown area. The 


labour participation rate is ahove average and its close vicinity 
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to the downtown employment area would encourage people to 


go home for lunch. 


TABLE 5.16 


24 HOUR=-HOME BASED WORK TRIP PRODUCTION RATES 


POPULATION POPULATION PERSON TRIPS PER 
PER ACRE TRIPS PERSON 
0.1-10.0 1,612 963 Canoe 
10.1-20.0 L,eo7 1,236 0.666 
20.1-30.0 547 328 0.600 
30.1-40.0 382 242 0.634 
40.0 85 69 O.8i2 


ED 


TAB UE 5 2 7, 


24 HOUR-HOME BASED WORK TRIP ATTRACTION RATES 


SS a "A HE 


TOTAL INDUSTRY EMPLOYEES oo, 2 « aoe S 
EMPLOYMENT PER 
PER ACRE EMPLOYEE 
Manufacturing 
& Wholesale 300 50 de 00 
Retail 114 168 1.474 
Orie “42.0 
Service & 
Other 448 666 1.487 
TOTAL 862 1,346 eo Ou. 
Manufacturing 
& Wholesale 104 169 f625 
Retail 18 29 yey ya Ba 
4.1 =— 10.0 
Service & 
Other 2 246 1.430 
TOTAL . 284 448 ea at 
Manufacturing 
& Wholesale 253 B52 bh Rae 
Retail 28 35 toe 


Ow = 30.0 
Service & 


Other 168 273 1.625 
TOTAL 429 663 Hee ye) 
Manufacturing 

& Wholesale 139 209 1,504 
Retail 22 a7 1,682 


>30.0 


Service & 
Other 65 102 ee O19 


TOTAL oe Fi a oe ee 
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When comparing the HBW trip production rates, the 
coefficients of the original TARMS trip production equations 
(Appendix D) were adjusted by a value of Ca) he value of 
C is equivalent to the ratio of the average labour participation 
-ate for the Hamilton-Wentworth study area in 1974 to the 
average labour participation rate for the TARMS area in 1964. 
The value of C for purposes of this comparison was 1.02. 

The 24 hour HBW trip attraction equations compare less 
favourably with the TARMS equations. The rates for Manufac- 

+ ring and Wholesale employment are similar with the same 
decrease in attraction for increase in density category. 
However, the rates for the other industry categories do not 
agree as closely. The equations or rates established for the 
two different surveys were done using two different techniques. 
The TARMS equations were developed using reaqression analysis 
On zonal aggregates of trip data compared to zonal totals for 
land use obtained from a <Oies Gresik the survey. The rates 
established for this study were developed as simple rates 
using each record as input data with data on industry type 

and density of employment established from the survey records. 

The trip attraction rates established by this study use 
the survey records disaggregated by industry type of employ- 
ment and employment density of the zone of work location. For 
this reason the sample size on which each of these rates is 
established is very small and the trip attraction rates are 
questionable. Since the work trip attraction rate per employee 


is identical for both surveys and since the work trip production 


TABLE 5 .18 


P.M. PEAK HOUR=HOME BASED WORK TRIP PRODUCTION RATES 
ee ee Ot LON RATES 


POPULATION POPULATION PERSON TRIPS PER 
PER ACRE TRIPS PERSON 
Oris OG Iya 192 0.119 
dL Oerlewe 2 Ore) 1,857 252 0.136 
Cries SOKO 547 76 0.139 
SO lyr AO0 382 50 Orig: 
40.0 85 16 0.188 


TABLE 2.19 


P.M. PEAK HOUR-HOME BASED WORK TRIP ATTRACTION RATES 
_——ee ee EEE TETON RATES 


TOTAL TRIPS 
EMPLOYMENT PER 
PER ACRE INDUSTRY _ SOE RS ee HB Wel ae ME LOVER 
Manufacturing 
& Wholesale 300 109 02363 
Retail 114 36 Ones 
Ve 4,0 
Service & 
Other 448 154 0.347 
TOTAL 862 299 OF 347, 
Manufacturing 
& Wholesale 104 36 0.346 
Retail 18 7 0.389 
4.1 - 10.0 
Service & 
Other L72 48 O.279 
TOTAL 284 ohh 02320 : 
a a a a es 
Manufacturing . 
& Wholesale 233 60 Us2o5 
Retail 28 8 02266 


Oe i= 930 20 
Service & 


Other 168 61 0.363 
TOTAL. 429 129 OS 308 
Manufacturing 

& Wholesale aa 24 Oey 
Retail 22 Pal 07,500 


a). 0 
Service & 
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rates are similar, it was decided that the home based work 
trip attractions equations established from the TARMS data 
should be used. 

The trip generation rates established from this survey 
fata for the P.M. peak hour home based work trips are shown 
in tables 5.18 and 5.19. These rates can be compared to 
similar equations estaklished for the TARMS area in 1964 
(Appendix D). “The trip production rates are consistent with 
those from the TARMS survey with the exception of that for the 
Pighest residential density category. Again this reflects rie 
characteristics of Hamilton's only high density neiehbourhocd. 
Again the comparison of the trip attraction rates is less 
favourable for the same reasons specified previously. 

Since the disaggregation of a small sample into even 
smaller suk-sections was necessary to calculate the trip 
attraction rates and because some of the rates were established 
On a very small sample, it was decided that the TARMS attraction 
equations should be used for P.M. peak hour HBW trips. The 
final equations to ke used in the travel forecast model are 


shown in table 5.20. 


po 


TARDE eos 2 0 


P.M. PEAK HOUR-HOME BASED WORK TRIP GENERATION RATES 
Se ee ne ee ee aie 


PRODUCTIONS 
INDEMENDENT VARIABLES 
POPULATION PER ACRE POPULATION 
Ox LOO Coase 0.119 
TOR 21020 C07 136 
PAO reall 2020 Che O2139 
30.1 40.0 S00, bot 
> 40.0 Cc x 0.188 
ATTRACTIONS 
INDEPENDENT VARIABLES 
EMPLOYMENT MANUFACTURE RETAIL SERVICE 
PER ACRE & WHOLESALE EMPLOY. & OTHER EMPLOY. 
EMPLOY. 
Onl) 420 O2.330 0.309 0.309 
4.1-10.0 0.318 0.308 0.308 
UO. 1=-2.020 0.307 0272 0.314 
+ 30.0 0.343 0.218 0.405 
Oe we TRIP LENGTH FREQUENCY 


One of the dominant characteristics of travel is the 
Gistance or time that people will travel for any trip purpose. 
The Home Based Work trips have been analysed relative to their 
travel time and the results are shown in figures 5.8 and 5.9. 
The first graph is a plot of the percentage of trips that 
have a travel time equivalent to the increment shown, the 
~second graph shows the cumulative percentage of trips with a 
travel time less than on the abscissa. The mean travel time in 
the study area for purposes of travel from home to work or 
vice versa is 15.5 minutes. The Hamilton Area Transportation 
Study conducted in 1961 found the mean travel time for HBW trips 
to be approximately 11 minutes. This shows a definite increase 


in acceptable travel times as the urban area increases in size. 


FIGURE 5.8: TRIP LENGTH FREQUENCY DISTRIBUTION 
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5.0 6 OTHER JTIOME BASED TRIES 

Data from the survey shows that home based work trips 
account| for only 51 percent of all person trips Occurring 
in the P.M. peak hour. Home based trips for purposes other than 
work account for an additional 36 percent of trips occurring 
in the P.M. peak hour. These home based trips include the 
purposes of shopping, personal husiness, social, recreaticn, 
echool and other. In order to keep the modelling procedure simple, 
it would be undesirable to develop a set of trip qeneration 
equations for each of these rurposes. None of these purposes 
when modelled in conjunction with home based wou trips would 
account for a large enough proportion of P.M. peak hour travel. 
Eome based shopping and personal business trips when combined 
account for only an additional 16 percent of P.M. peak hour 
person travel. 

It was decided to develop one set of trip generation 
equations for all home based trips for purposes other than 
work. These shall be referred to in this text as Fome Pased 
Other (HBO) trips. With the simulation of Heo. tricc 2n 
addition to the HBW trips, the traffic simulation model will 
account for 87 percent Of person travel in the e.M. Speak hour. 
Zire okey a TRIP GENERATION EQUATIONS 

The small sariple survey data is a sufficient Fase for 
developing trip production equations if each trip record is 
used as input rather than using factored zonal aggregates of 
the trip records. However, when developing trip attraction 


equations for the HBO purpose, the survey contains no information 
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that ties the non-home trip end to land use information. Le 


43 therefore not possible to develop trip Jattuaction eouations 


Zor HBO trips from this survey data. iInstea’, previous travel 
Subveys. for the ba were investicated anda. suitable txip 
attraction equation was adopted. 

Bhe trip production rate for RO trips was estat lished in 


a Similar manner to the production rate for HRW trivs. The 


information was Cisaggreaated by residential densit: categories 


and a trip rate was established for each density csteacory. 
iieen 24°hour~and P.M. peak hour €fin pates: were, egtablished. 
Tne Calculated rates are shown in table 5.21. Information from 


previous studies suggests thatthe PBC trips are Lest expressed 
as a function of dwelling units, tamilies: or households rather 


tian, population, 


WABUE dare 
HOME BASED OTHER TRIPS 


RESLOENTIAL DENSITY TRIP PRODUCTION RATE PER. ROUSFHOLD 
(Population/ Acre) 24 HOUR 2 P.M. PFAK HOUR 
Oettest or £120:20 2853 Orc? 0 
Oss accO. 20.0 2.960 0.4288 
20Gb tO 3.0,,.0 2.445 rey, 
302. to 40.0 aes O2176 
» 40.0 NRG SS Odea 


The TARMS study developed no trip production information 
for a trip purpose category as described here. The HATS study 
survey information suggests an average of 3.2 trips per family 
Cver a 24. hom period. The tuip: production Satesein tania 5.21 


show that the rate diminishes as the residential density increases. 
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The rates to be used in the simulation model are the P.M. peak 
hour rates for each of the five density categories. 

Trip attraction equations or rates cannot be developed 
from the survey data. The TARMS survey summaries showed a 
significant variation in trip production rates or Che 
non work home based trips between urban areas within the laraer 
study area and the TARMS study did not develop equations for 
FBO trips as defined in this section. 

The HATS survey data when compared to this survey suggest 
very little change in the importance of the different trip 
purposes in the Hamilton area between 1961 and 1974. In fact, 
comparison showed a similar breakdown of trips by purpose in 
both the 24 hour and the P.M. peak hour periods. The average 
trip generation per household showed little variation between 
the two studies. Although the HATS study did not develop a trip 
generation equation for what we have defined as HBO trips, 
the survey did establish the type of land use at the trip 
ends for each trip purpose. Assuming that their findings in 
this area hold. constant through time and that the distrib- 
ution is representative of both 24 hour periods and peak periods, 
this information can be utilized in establishing HEO trip 
attraction information. 

Table 5.22 illustrates the types of land use reported at 
the non home end of HBO trips. This shows that 61 percent 
of the trips are attracted to retail and service categories of 


land use. Trips to this land use category would include 


shopping and some social and recreation trips. The twenty-six 
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percent of travel attracted to residential land use would include 
social and recreation trips to visit frients at their place 
of residence. Trips to other land use categories include recreat- 


ion trips to open space and recreation areas such as the Botanical 


Gardens. 
TABLF 5.22 
HOME BASED OTHER TRIPS 
LAND USE AS A: TRIP ATTRACTOR 
LAND USE 
AT DESTINATION PERCENT. OF) TRIPS 
Manufacturing mia 
Retail & Service 64.0 
Residential 205.0 
Other Tas.0 
Source: Hamilton Area Transportation Plan 


Ci C, Parker & Parsons. Brinkerhoftiebtad...May, 1963 


The total trip productions once established will be attracted 
to the different land uses proportionately to the values shown 
in table 5.22. Since sixty-one percent of all home based other 
trips will go to retail and service land uses, sixty-one percent 
of the production value will be distributed proportionately 
employment. A similar method will be used to establish the 
values of zonal attraction for each of the other land use 
categories. 
5.8.2. TRIP LENGTH FREQUENCY 

The Home Based Other trips have been analysed relative to 


the length of time of travel and the results appear in figures 


FIGURE 5.10: TRIP LENGTH FREQUENCY DISTRIBUTION 
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9-10 and 5.11. The first graph is a plot of the percentage of 
HBO trips with a trip travel time equivalent to the value 
showa on the abscissa, the second graph shows the cumulative 
percentage of HBO trips with a travel time less than the 

value shown on the abscissa. The mean one way travel time for 
home based trips for purposes other than work is 11.4 minutes. 
5.9 EXPANSION FACTOR 

The modelling of HBO trips in addition to HBW trips in 
the traffic simulation model will account for only 87 percent 
of the person travel in the P.M. peak hour. The remaining 
13 percent of the P.M. peak hour travel consists of Non Home 
Based \N.H.B.)  tripsi.9 -le would? proverditficult to develop 
accurate trip generation equations for this trip purpose since 
the survey data was collected at the home and contains no 
information on the land Hine at the origin anu destinations of 
N.H.B. trips. With the small sample size, the information, if 
factored to zonal totals (as is usually done) and compared to 
land use, would be of doubtful accuracy. 

The N.H.B. travel will be accounted for by factoring up the 
travel demand simulated for Home Based trips. Total travel 
demand obtained in this manner introduces some error. Since 
N.H.B. travel does not necessarily follow the orientation of 
Home Based travel, there could be an over-estimation of travel 
in some areas and an under-estimation of travel in others. 
This error will be no greater than possible errors introduced 


if the N.H.B. trips were simulated separately from the data 
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available. The error, if any, will be detected when comparing 
base year simulations to actual screenline counts. 

The H.B. trips simulated will account for 86 percent of 
the P.M. peak hour person trips and must be increased by a 
factor, Of 1.163 to’ account’ for 100% of peak hour travel. 
5210 DIRECTIONAL SPLIT 

It 1s necessary to have a measure of the directional split 
of travel demand to fully understand the requirements for 
transportation facilities. During the P.M. peak hour the 
Majority of travel consists of home Saleen trips with either 
the trip origin or the trip destination at the residential 
location of the trip maker. The travel destined to the home 
end accounts for 82% of all home based travel during the 
P.M. peak with only 18% originating at the home end. The 
simulation models require directional split factors to modify 
trip matrices and simulate the actual direction of travel. For 
home based trips other than for the purpose of work 61 percent 
of the travel is destined to the residential location during 
the peak hour. For home based work, 94% are destined to the 
residential location. 
5.11.TRANSIT TRIP CHARACTERISTICS 

A separate analysis was conducted on those person trips 
using the transit mode of travel in an effort to establish the 
travel characteristics of transit riders and to identify the 
importance of modal split within the study area. Because of 
the small sample size of the survey, the summaries related to 


transit should be considered only general characteristics of 
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transit travel within the study area and should be used with 
caution. The information is not adequate for establishing 
detailed modal split models or for detailed summaries on 
specific geographic locations and transit lines. 

The survey data indicates that 12 percent of all person 
trips made on an average weekday in the study area use transit. 
This percentage did not vary significantly for trips occurring 
in the Pum. “peak hour. “Table 5.23 shows transit, trips by 
purpose for both the 24 hour period and the P.M. peak hour 
period. “Of the: transit trips cccurring over the 24 hour period, 
91 percent have one end of the trip at the residential location 
of the trip maker. Work trips and school trips create the 
major demand for travel by transit over the 24 hour period 
with work trips accounting for the majority of transit travel 
in the P.M. peak hour. | 

Choice transit riders are defined as those trip makers 
that have a drivers licence and a car available for making a 
trip but choose: to 2se transit for ches, tripw § Transrerr ders 
who do not have a car available and a drivers licence are 
defined as captive riders. According to the survey findings, 
only 12.12 percent of all transit. trips are madesoyacnoice 
and the remaining 87.88 percent are classified as captive riders. 

Analysis of the age distribution of transit riders shows 
that 16 percent of all transit trips are made by persons under 
the age of 15 and an additional 15 percent of the transit 
trip makers are over the age of sixty. This shows that persons 
in the younger and older age categories are more reliant on the 


transit service. This is consistent with the £act that 
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Majority of persons in these age categories would be captive 
riders. 

The characteristics of the transit ridership in the Hamilton 
Study area vary with the characteristics in the larger TARMS 
area because of the level of transit service supplied in the 
Toronto area, The 5 Chabeesietats Toronto area has much better service 
and a higher neeeeaa of transit usage. 

Information on the characteristics of the transit rider- 
ship from the 1961 HATS study is very limited. The 1961 study 
showed over 90 percant of transit trips to connect at one end 
to the trip makers residence and that the majority of transit 
trips were for the purpose of work. Further comparison proved 


to be impossible. 


TABLE 5.23 
TRANSIT RIDERSHIP 


24 HOUR P.M. PEAK HOUR 
TRIP PURPOSE TRESS SOL OAA TRIPS % OF TOTAL 
Home based 926 91 2 88 
Home Based Work 366 ' 36 81 59 
H.B. Shopping 
& Personal Business 214 20 19 14 
H.B. Social, Recreation 
' §& Other 88 9 8 6 
H.B. School 257 25 13 2 


Non-Home Based 98 9 uy 12 
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OFFICE OF THE CHAIRMAN 


THE 
REGIONAL MUNICIPALITY A;_LAN M MASSON 
OF 3027 HARVESTER ROAD 
HALTON BURLINGTON, ONTARIO 
L7N 3G8 
TELEPHONES. MILTON 878.5571 


TORONTO 920-6945 
BURLINGTON 639-5793 


Oétober 29, 1974 


Dear Householder: 


The Regional Municipality of Halton is cooperating with 
the Regional Municipality of Hamilton-Wentworth and the 
Ministry of Transportation and Communications of Ontario 
in a comprehensive study of transportation needs between 


the two Regions. 


In order to determine these needs, it is necessary to 
obtain information concerning where, when and how many 
people travel within and between the two regions. A 
detailed survey is being conducted including your 
household, along with several hundred others in the two 


Regions. 


A member of the Transportation Study Staff will contact 
you on and will ask you questions 
about trips made by members of your household on the 
previous day. I trust you will cooperate and give the 
required information which will be treated confidentially 
and used only as statistics for planning purposes. 


Enclosed with this letter is a TRIP LOG and INSTRUCTION 
SHEET. If you fill out the TRIP LOG on the day before 

you are to be contacted in accordance with the directions 

on the INSTRUCTION SHEET, it will assist in the interview. 

If you have any important questions concerning the survey, f 
phone 527-9158. 


Thank you for your effort on behalf of the community. 


ely yours 


<21gu . 


lan M. Masson 


Chairman 

Regional Municipality 
of Halton. 

1S)) 


aeeach. 
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THE REGIONAL MUNICIPALITY OF HAMILTON-WENTWORTH 


OFFICE OF THE CHAIRMAN 


Mailing Address: 25 MAIN ST. WEST, SUITE 802, HAMILTON, ONTARIO LSP 1H1 


BUS. 526-8221 ® RES. 527-1476 


File No. R-105-G 


August, 1974 


Dear Householder: 


The Regional Municipality of Hamilton-Wentworth, 
with the co-operation of the Ministry of Transportation and 
Communications of Ontario, is conducting a comprehensive study 
of the transportation needs of the Region. 


In order to determine these needs, it is necessary 
to obtain information concerning where, when and how many people 
travel throughout the Region. A detailed survey is being conducted 
including your household along with several hundred others in the 
Hamilton-Wentworth Region and the immediate surrounding areas. 


A member of the Transportation Study Staff will con- 
Cact you. on _ and will ask you questions 
about trips made by members of your family on the previous day. 
I trust you will co-operate and give the required information 
which will be treated confidentially and used only as statistics 
for planning purposes. 


Enclosed with this letter is a TRIP LOG and INSTRUCTION 
SHEET. ole you fill out the TRIP LOG on the day before youare to 
be contacted in accordance with the directions on the INSTRUCTION 
SHEET it will assist in the interview. If you have any important 
questions concerning the survey, phone 527-9150. Thank you for 
your effort on behalf of the community. 


Yours ee aha 


Vee re Varin 


ie wr ) An pacha 
AJ/1b Chale 


Encl. 
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INSTRUCTION SHEE] 
GENERAL INSTRUCTIONS 


IF YOU ARE UNABLE TO COMPLETE ALL THE INFORMATION REQUIRED FOR THE 
TRIP LOG THEN FILL OUT AS MUCH AS YOU CAN, 


THE TRIP LOG IS TO BE COMPLETED FOR ALL IRIPS MADE BY PERSONS OVER 

if Eber YOUR HO OLD. _THIS INCLUDES ALL MEMBERS 
OF YOUR FAMILY Gingaccie: WIFE, CHILDREN, GRANDPARENTS, UNCLES ETC.), 
ALL OTHER PERMANENT RESIDENTS (COOKS, HOUSEKEEPERS, BOARDERS ETC.), 


AND ALL eter VISITORS WHO VESOURS V ¥ 
ON- OR G10 ' 


THE Trip Loe 1s To ae COMPLETED FOR ALL TRIPS MADE IN THE 24 HOUR 
PERIOD BEGINNING AT 4 A.M, AND ENDING AT 4 A.M, 
THE FOLLOWING DAY, 


EACH TRIP TO BE RECORDED IS A ONE-WAY MOVEMENT OF A PERSON BETWEEN 
TWO POINTS BY A SINGLE MODE OF TRAVEL, 


IF A TRIP MAKER CHANGES HIS-MODE OF TRAVEL DURING A TRIP (FOR EXAM- 
PLE HE DRIVES HIS CAR TO THE BUS TERMINAL AND TAKES THE BUS TO WORK) 
THEN EACH PART OF TRE TRIP BY THE DLEFERENT MODES} 1S=s1O) BE*RECORDED 
AS A SEPARATE TRIP, 


RECORD NO WALKING TRIPS EXCEPT WALKING TO OR FROM WORK. 
SPECIFIC INSTRUCTIONS 
Ques, 1, Mame oF TRAVELLER: 


PLEASE RECORD THE NAME OF EACH TRAVELLER. 
Ques. : TRIP BEGINNING OR END: 
& 


RECORD THE ACTUAL STREET ADDRESS (FOR EXAMPLE 795 MAIN 
STREET WEST). IF THIS IS NOT POSSIBLE RECORD THE STREET 
NAMES OF THE NEAREST INTERSECTION AND THE COMPASS DIRECTION 
OF THE ESTABLISHMENT IN RELATION TO THE INTERSECTION, 

(FoR EXAMPLE WEST OF JAMES ON NORTH SIDE OF ag as 
OF PROMINENT BUILDINGS OR STORES MAY BE USED._ (NoTeE: IF 
THERE IS MORE THAN ONE STORE BY THAT NAME, I.E. EATONS, IN 
THE AREA, PLEASE GIVE THE APPROXIMATE ADDRESS. [HE NAME 
OF THE CiITy, TOWN, OR OUNTY SHOULD BE INCLUDED WITH EVERY 
ADDRESS, THE WORD “HOME” IS SUFFICIENT IF THE TRIP BEGINS 
OR ENDS AT YOUR PLACE OF RESIDENCE, 


Ques. 4, Time of Start or Enp: 


RECORD TO THE NEAREST MINUTE THE TIME AT WHICH THE TRIP 
STARTS AND ENDS, INCLUDE THE TIME IT TAKES TO PARK YOUR 
CAR AND WALK TO THE ACTUAL DESTINATION, 


NAME OF WHERE DID THIS WHERE DID THIS | time THIS TRIP_| 
RA ER TRIP END? STARTED | ENDED | 


NAME OF WHERE DID THIS. | WHERE DID THIS [Time THis TRIP _ 
[RA qi TRIP BEGIN TRIP END? [STARTED | ENDED _| 


NAME OF WHERE DID THIS | WHERE DID THIS | TIME THIS TRIP 
RAVELLER TRIP_BEGI TRIP_END?._| sTaRTED]| ENDED 


NAME OF WHERE DID THIS | WHERE UID THIS | TIME THIS TRIP 
TRAVELLER TRIP_BEGIN? RIP_END? |sTARTED | ENDED |} 


NAME WHERE DID THIS | WHERE DID THIS. 
D 9 
RAY TRIP END? 


NAME OF WHERE DID ———_ WHERE DID THIS | TIME THIS TRIP_| 
TRIP BEGIN? TRIP END? | STARTED | ENDED | 
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The Regional Government of Hamilton-Wentworth is in 
the process of conducting a Transportation Study to determine 
the present and future needs for improvements of transportation 
facilities within the Region. Part of the study procedure will be 
to survey households within and adjacent to the Region to deter- 
mine where, when and how often people travel. 


The survey will cover a number of randomly chosen house- 
holds throughout the Hamilton-Wentworth Region and the City of 
Burlington. These households will be notified by mail approx- 
imately one week before a representative of the regional study 
team contacts them by telephone. Persons residing in the sample 
household will be asked for information about trips made on an 
average weekday. Information gathered in this survey will be 
treated confidentially and will be used only in statistical summaries 
for the planning process. 


With the information obtained from this survey the 
planners will be able to determine the demands for transportation 
facilities required for new development within the Region, the 
potential ridership of any new transit systems that will be 
required and many other factors that are needed to plan aood 
transportation services for residents of the Region. The 
cooperation of those persons who will be called upon in the survey 
is necessary to help in planning for better transportation 
services. By taking the short time needed to answer the 
gu2stions asked they will be benefiting themselves and all 
other residents. 


Because of the proximity of Halton and Hamilton-Wentworth, 
the Chairman of Halton has been asked to participate in this 
survey. The information obtained from the survey will be avail- 
able to and benefit both regional governments. The Ministry of 
Transportation and Communications of Ontario is also cooperating © 
in this endeavour and it is felt that the involvement of all three 
governments will be an excellent step forward in Regional Planning. 
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TRIP PURPOSE 24-HOUR HOME BASED WORK 


TARMS 


eas 


Ind 
Mveerien ependent Variables. 


CX0.61463 


CX0.6342) 


Per esas Population 


= aaa ee anne eTeRmaey loyment Fr eeial k Service 8 Othe Service Other Manufacture | 
__Per Acre | Employment | Employment |“ &mplaymen 


O.I— 4.0 1.6420 2.1430 L7los 


C= (TOTAL EMPLOYMENT / TOTAL POPULATION) HORIZON YEAR 


( TOTAL EMPLOYMENT / TOTAL POPULATION ) 1964 
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TRIP PURPOSE 24-HOUR HOME BASED 


SHOPPING & PERSONAL BUSINESS 


Production 
or Range Independent Variables 
Attraction 


Population Owelling = 
Per Acre Unit 
Pee | 
a 
a 
a 
Pores [eee [ 
Total Retail | Retail Dwelling | Retail (Ret ailtService 
eras err Employment Sie 
4.3732 

= ce 
ee a 
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IP PURPOSE 24-HOUR HOME BASED SOCIAL, RECREATION & OTHEF 
TARMS 


Go cacnvon | 
| Ronoe Independent Variables 
Rai oo 
Population Dwelling 
Per Acre Unit 
ae et 
oe a a 


| Population | Dwelling Servicetother| 
_ Per Acre _ ya nisin Snes ment 
0.1 — 10.0 ‘ 0.80268 Fozises —_ 


il 
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TRIP PURPOSE 24-HOUR HOME BASED SCHOOL 


TARAS 
Bie 
Vacee Independent Variables 
aaaerien 


ee 
Cae feet ones 


Capacit 


aes ie ae 


| ites 


TRIP PURPOSE 24-HOUR NON-HOME BASED 


Production 
or Range Independent Variables 


Attraction 
Total eo Baling Total ae ee 
Per Acre Unit Employment 


0.1 — 4.0 0.24420 0.31527 
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TRIP PURPOSE PM PEAK HOUR (4:30-5:30) HOME BASED WORK | 


TAN US 


Production | ae 
or Independent Variables 
_ Attraction | a | 
Population ! | 


CX 0.12955 


i 
ees | 
201—=— 300 CX 0.11964 


Total Employment ep arct re Retail Service Other — 
Per Acre moloyment | Employment} Employment} Employmer 
pn 40 0.32952: 0.30929 0.30929 0.30929 | 
4.1 — 10.0 0.31838 0.30774 0.30774 

10.1 — 30.0 0.30738 0.31446 0.31446 | 
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TRIP PURPOSE AM PEAK PERIOD (7-9) HOME BASED WORK 


TARMS 


Production 
or 
Attraction _ 


Independent Variables 


ren [rome] 
Se 
AS Sa men es 
iar oT a 
Downe [orem] | —OidYCC*d 
en ae 
A aa ee ee ae ee 


Total Employment| M  Manufacture| re hones Becca iene 
Per fen wl a eso | Employment] Employment | Employment 


QO. 53525 07538569 0.68839 0.68839 


eee & assers | o.sises | o.ssos2 | 0.83092 
30.1°9°'999 0.52770 | ossssi | 0.58029 0.58029 


C= (TOTAL EMPLOYMENT / TOTAL POPULATION) HORIZON YEAR Wa 


(TOTAL EMPLOYMENT / TOTAL POPULATION) 1964 
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AND THE CITY OF BURLINGTON 
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